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FIREPROOF MAIL CARS 

The Editor has received from a California corre- 
spondent a clipping from a recent Washington, D. C., 
paper, which states the Post Office Department has been 
informed that in a recent railroad wreck in Arizona, 
the entire mail, which came from southern and central 
Californian points, was destroyed. Our correspondent 
reminds us that on several occasions in recent years 
the heavy overland mail from the Pacific Coast on its 
way eastward was entirely destroyed by fire. He asks 
whether we are not very much behind the times in 
the matter of the safe transportation of the United 
States mail, and whether the postal cars, on the over- 
land routes at least, should not be made of steel, or 
constructed by some method that will be fire and col 
lision-proof 

We think that the point is well made, and that 
the postal authorities would be justified in effering in 
ducements to the various railroads, and particularly 
to the transcontinental systems, to improve on the 
present mail cars along the lines suggested by our 
correspondent. Such an inducement might reasonably 
take the form of a slightly higher mail subsidy where 
such cars are used As to what form of car would 
afford the most complete protection against injury 
by collision and subsequent fire, we have little doubt 
that an all-stee]l construction would be better than 
an attempt to secure fire protection by the use of any 
so-called fireproofed wood. A mail car with the floor 
and framing built up of channel-iron and angles, and 
with sides and roof of sheet steel, would not only be 
proof against absolute loss by collision, but would 
of course be completely fireproof. If practical evidence 
be needed upon this point, we have but to refer to the 
many photographs which have been published in the 
last few years showing the extraordinary resisting 
qualities of pressed-stee] cars, when they are sub- 
jected to the terrific impacts of colliding freight trains. 
They retain their general form, and frequently come 
out of such collisions practically uninjured, while the 
wooden cars adjoining them have been smashed into 
the proverbial kindling wood The effects of collision 
upon the cars of a passenger train are, of course, 
nothing like as heavy as those in a freight train weigh 
ing three or four times as much; and we venture to 
say that all-steel mail cars would pass through a col- 
lision and preserve their contents practically intact. 
We commend the suggestion of our western corre- 
spondent to the serious consideration of the postal 
authorities. 

A 
BARLY USE OF THE WATER-TUBE LOCOMOTIVE 
BOILER. 

The increased attention that is just now being di- 
rected to the water-tube boiler for locomotive service 
is a significant fact in the development of locomotive 
engineering. We recently illustrated in the Screntirn 
AMFRICAN & Very successful type, which is now in 
service on the Southwestern Railway, England; and 
we have reason to believe that before long there will 
be other attempts, both in this country and in England, 
te secure in locomotive service the superior advantages 
which the water-tube boiler has shown itself to pos 
seas for certain classes of work at sea and in stationary 
practice. Those of our readers who believe that the 
water-tube boiler locomotive is an entirely modern 
improvement, will be surprised to know that in the 
early days of steam railroads and, indeed, only a little 
less than a half a century ago, the Dimpfel locomo- 
tive was built with a boiler which was strictly of the 
water-tube type, and that this boiler gave most ex- 
cellent results both in firing and steaming. The boiler 
contained a square firebox and a single, horizontal 
flue. A large number of small-diameter iron tubes led 
down through the crown sheet of the firebox, and were 
curved around to pass horizontally through the fluc. 
The engine steamed remarkably well, the circulation 
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being very thorough; moreover, the combus‘ion was 
more perfect than with many modern fire-tube boilers, 
the large amount of air space between the flues allowing 
a perfect combustion of the gases. Although its firing 
and steaming qualities were so good, the boiler was not 
a practical one, for the reason that to get cut a defective 
tube that might be in the center of the nest, it was 
necessary to tear the whole system of tubes to pieces 

In a later attempt to design a water-tube locomotive 
boiler in this country, the main central flue through 
the barrel was made hexagonal in cross section, and 
the tubes ran athwart the flue between opposite faces 
This also proved to be an excellent steamer, but like 
its predecessor, was exceedingly troublesome in re 
pairs, it being necessary, if a defective tube had to 
be repaired, either to remove the main flue altogether, 
or drill through the outer shell of the boiler, remove 
the tube and plug up the hole. The invariably excellent 
results obtained with the water-tube system should 
stimulate engineers to give persistent attention to 
this problem until a thoroughly practical boiler of this 
type has been produced 

+9 
DANGERS OF PEDDLED ICE CREAM. 

The ice cream season is at hand, and the street 
vendor is doing a thriving business among school chil- 
dren and street urchins. Few people realize what a 
menace to health is found in the sale of this delicacy. 
Medical authorities are beginning to realize that it 
is an important factor in the spread of disease. A 
number of cases have recently been observed in which 
symptoms of irritant poisoning and even death were 
the result of eating ice cream bought of street ped- 
dlers. A coroner’s inquest held in London not long 
ago attributed the death of a six-year-old boy to un- 
wholesome ice cream. The British Medical Journal in 
an article on this case recalls a bacteriological investi- 
gation of Dr. Klein's, in which some ice cream and 
the water used for rinsing the glasses containing it 
were found to be swarming with thousands of micro- 
organisms. The article refers also to a recent case of 
poisoning in Antwerp, where twenty persons were 
made ill from the use of ice cream, and it goes on to 
describe the causes of the danger Contamination 
of the cream arises from the habitual filthiness of the 
Italian vendors. The commonest and stalest materials 
are used in its manufacture, and at night it is usually 
stored under the merchant's bed in his dirty tene 
ment lodgings. The next morning, no matter how far 
gone in decomposition the unsold cream may be, it 
is rehashed and frozen for the day’s business. The 
public at large seems to have the impression that bac- 
teria are destroyed by the freezing process. This is 
not, however, the case, for the activity of the bacteria 
is only temporarily retarded by the cold, and during 
the nightly respite they thrive vigorously. In addition 
to all this, every opportunity is afforded for transfer- 
ence of diseases between the customers, for the glasses 
and spoons are never washed, but are merely rinsed 
in water that accumulates the filth of the entire day. 

— —e- an 

THE EXPANSION OF OUR FOREIGN COMMERCE 

In the course of an address recently delivered by 
the Chief of the Bureau of Statistics, before the Manu- 
facturers’ Club of Philadelphia, Mr. Austin gave a 
very luminous explanation of the causes and extent of 
the expansion of our foreign trade, an expansion which 
in suddenness and magnitude has never been ap- 
proached in the history of any other country. This 
phenomenal growth is the natural consequence of the 
rapid expansion of production which followed the 
great development in railway construction in the clos- 
ing quarter of the nineteenth century. Following the 
construction of the transcontinental line which was 
completed in 1869, came the extension of other lines 
through the great Mississippi Valley and the South, 
and this resulted in the opening of the great agricul- 
tural, forest and mineral areas, whose natural suppiies 
have made this the greatest producing country of the 
world; while the multiplication of railways facilitated 
the assembling of these natural products for use in 
manufacturing. As a result, agricultural production 
has doubled, while the output of coal, pig iron, and 
particularly of steel, has increased many fold. The re- 
sult of all this is that the United States has become 
the greatest exporting nation in the world, having 
risen from fourth place in 1870 to first place in 1901, 
The value of our exports during that time has prac- 
tically quadrupled, while imports have _ scarcely 
doubled. 

The causes of this wonderful development in ex- 
ports, in Mr. Austin’s opinion, are to be found in the 
fact that the United States is the world’s largest pro- 
ducer of the great articles required by man for his 
daily life, viz., food, clothing, heat, light, and manu- 
factures. The principal articles of food are bread- 
stuffs and meat, and of wheat and meat the United 
States produces more than any other country, while 
we raise more corn than all other countries combined. 
For clothing the article of largest requirement is 
cotton, and of this the United States produces more 


May 31, 1902, 


than three-fourths of the world’s supply For heat, 


coal is the greatest requirement, and of this the 
United States is now the world’s largest producer, and 
our supply exceeds that of any other country; while 
for light our production of petroleum furnishes a 
larger quantity of refined illuminating oil than that 
of any other nation. Our manufactures also are nearly 
double those of the United Kingdom, and nearly equal 


to those of France, Germany and Russia combined 


This commanding position in the world’s commerce 
is, in Mr. Austin’s opinion, likely to be retained by 
the United States. The power of production shows no 
signs of abatement, while we may reasonably expect 


that the development of science and invention and 
the application of American energy will still further 
reduce the cost of production and transportation, This 
high standing of the United States as an exporting 
nation will, Mr. Austin said, be welcomed by the com- 
mercial world rather than antagonized, as has been 
intimated and feared in certain quarters. The world 
buys the products of our fields and factories because 
it requires them for daily use, and because it can ob- 
tain them more readily and cheaply from the United 
States than from any other part of the world. Sugges- 
tions of the exclusion of American products of the 
field or factory seem scarcely likely, in Mr. Austin’s 
opinion, to be realized. The effect of the refusal of 
Europe to purchase from the United States any of the 
great articles of which we furnish so large a propor- 
tion of the world’s supply would be to cause an ad- 
vance in the price of those articles in other parts of 
the world The United States supplies one-fifth of 
the wheat entering into international commerce, three- 
fourths of the cotton, and practically all of the corn; 
while our proportion in the meat supplies of Europe is 
also large To thus eliminate our production from 
the world’s supply of these great articles of daily re 
quirement would be to cause an advance in the prices 
of the limited supplies which could be obtained from 
other parts of the world. Hence, in these natural prod 
ucts, it may be expected that the demand will continue 
indefinitely, while the fact that the United States in 
1901 sold to Eurepe alone more manufactures than she 
had ever sold to the entire world in any year prior to 
1895 shows the progress that American manufacturers 
are making in Europe, the great manufacturing center 
of the world. 
oe + a _ - 
THE IMPERFECT DEFINITION OF THE PHOTOGRAPHIC 
IMAGE ON DRY PLATES. 

Messrs. Lumiere and Perrigot have been studying 
the question of obtaining the maximum degree of 
sharpness in photographic images. When examined 
by the microscope, the optical image given by a 
good objective is found to be incomparably sharper 
than that of the negative which is obtained under 
the same conditions. In fact the photographic plate 
registers an image which seems sufficiently sharp 
when viewed by the eye alone, but cannot support 
an enlargement by the microscope. In examining 
the causes of this lack of sharpness, the experimenters 
were led to find a method for obtaining negatives 
under the best conditions. One of the principal causes 
is the influence of grain in the _ sensitive film. 
It is well known that the bromide of silver in the 
emulsion is in the form of small grains whose di 
mension varies with the sensitiveness of the emul- 
sion. They made a series of exposures using plates 
which were prepared by a series of emulsions of very 
different sensitiveness from the extra-rapid, corres 
ponding to the grains of silver bromide of the maxi- 
mum dimensions, to the limit of slowness, which is 
found in the special emulsion used in the Lippmann 
process of color photography and in which no grains 
are visible under the microscope, even with the 
greatest magnifying power. They thus find that it is 
the granulation of the sensitive layer which is the 
main cause of the want of precision in the images; 
the particles of bromide diffuse the light which falls 
upon them, spreading out the image and diminishing 
its sharpness in greater proportion as the particles 
are larger 

Another cause lies in the errors of focusing, even 
though these may be small. In an ordinary apparatus 
only an approximate focus is obtained. The use of 
a simple hand-glass to examine the image, the non- 
coincidence of the ground glass and the plate, also 
the want of flatness in the latter are causes which 
influence the focus. The experimenters fix the limit 
of movement for obtaining a clear image, and find it 
to be 1-100th of an inch. The influence of chromatic 
aberration may be found in the case of inferior ob 
jectives which have not been sufficiently corrected, 
but for the best lenses this is practically nil. AD 
other cause lies in the use of the diaphragm. While 
in astronomical work and for the opposite extreme, 
microscopical work, it is desired to increase the opel 
ing of the objective, in photography, on the contrary, 
it is generally admitted that greater precision is ob 
tained by the use of the diaphragm. The experi- 
menters show that this is not always the case. The 
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diaphragm increases, in fact the general sharpness of 


the images by correcting certain aberrations and es 
pecially by increasing the depth of focus, but if the 
central part of the 
ting that the objective is already sufficiently corrected 


image is considered, and admit- 


for aberrations, it is found upon enlarging the image 
considerably that its precision is greater as the open 
ing of the objective is large The experiments show, 
in general, that when it is desired to obtain an image 
of great precision which may be considerably enlarged 


it becomes necessary to use plates which have no ap 


preciable grain, such as those of the Lippmann pro 


cess, to use the best possible arrangement for obtain 


ing the focus, also to be assured of the value of the 
objective, especially as to the corrections of aberra 


tions, and when a chemical focus is found, to allow 


for this. If the aberrations are sufficiently corrected 
in the lens, the maximum opening should be used 
>+e-s 

THE HEAVENS IN JUNE. 

BY HENKY NORKIS RUSSELL. PH D 
rhe finest region of the sky which is now visible is 
that near the eastern horizon It contains the bright 
Milky 


two parallel streams, and diversified with many 


Way, which is here divided into 
knots 


est part of the 


and patches of unusual brightness. At our usual hour 
of 9 P. M. on June 15 it is well clear of the horizon 


Along its course lie a number of 


stellations 


conspicuous con 


Cygnus in the northeast, Aquila south of 


it, and Scorpio low in the southeast, not yet com 


pletely risen Lyra and Hercules are higher up in the 


east, and Ophiuchus fills most of the southeastern sky 


Corona Porealis and Boédtes are overhead Virgo is 


the most conspicuous constellation in the southwest, 


Leo in the west, and Ursa Major in the northwest. 


Gemini and Auriga are just disappearing. Draco and 


Ursa Minor are above the Pole, and Cassiopeia be 


low it. 
rHik PLANETS 


Mercury is evening star at the beginning of the 


month, and sets about an hour and a half later than 


the sun. He should be easily visible after sunset, just 


below the bright stars Castor and Pollux. As he comes 


into line between us and the sun he disappears from 


the evening skies. On the 23d he passes through his 
inferior conjunction, and early next month he will re 
appear as a morning stal 

Taurus, rising 


Venus is morning star in Aries and 


more than two hours before sunrice 


Mars is morning star in Taurus. At the end of the 
month he rises an hour and a half before the sun, and 
may again be seen 


Jupiter is in Capricornus, rising before midnight 


30 P. M. on the 30th 
boundary of Sagittarius and Capri 


on the Ist, and at about 9 
Saturn is on the 


cornus, rising rather more than an hour before 


Jupitei 

Uranus is in opposition on the 10th, and at his near 
est for the year. At this time he is in right ascension 
lj h. 13 m. and declination 23 deg. 6 min. south. He 


may be identified with the aid of a star map. Thos 


without such help may find him by means of Theta 
Ophiuchi—a 


tween the 


third-magnitude star about half way be 


head of Scorpio and the Milk Dipper in 


Sagittarius 


about 2 deg little west 


directly above it at about 


Uranus is north, and a 
of this star, and should be 
10 P. M 


aid in identifying him; but 


The planet's pronounced greenish coior will 
the only sure test is his 
motion By comparing two sketches, made a week or 
80 apart, of the stars visible with an opera glass in 
certainly identified. On 


this region, the planet can be 


account of his low altitude, he is barely visible to the 
naked eye 

Neptune is invisible, being in conjunction with the 
sun on the 23d 
Vesta, the brightest of the more than 
400 planets of this group, comes to opposition early 
in July, 
being just visible to the naked eye 

We defer fuller comment till next month, only not- 


The asteroid 


under unusually favorable circumstances, 


ing that on June 26 the small planet passes just south 
of Saturn, half a degree distant, and can 
with a field-glass. It is moving 


Milk 


being but 
easily be picked up 
teward the bowl of the Dipper, at the rate of a 
degree in four days. 

At four o’clock on the morning of June 22, the sun 
in the language of the 
“Summer this time 
the constellation of Gemini, and he will 
not enter that of month to come 


enters the sign of Cancer, and 
almanacs, commences.” But at 


the sun is ir 


Cancer for a full 
Here is a great dis repancy, which demands explana 
tion. How does it happen that the signs of the zodiac, 
while bearing the names of the constellation, do not 
agree with them in position? 

The fact is, that, when the signs of the zodiac were 
named, they 


coincided with their respective constella 


tions; but, during the 2,000 years that have passed 


Since then, the signs have moved, while the stars have 
Stood still, so that they no longer agree. 
The signs of the zodiac have their positions fixed 


by the equinoxes—the intersections of the ecliptic with 
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The ecliptic little 


but the equator shifts its position in 


the celestial equator. moves but 
among the stars, 
such a way that the equinoxes, carrying the signs of 
the zodiac with them, travel entirely round the ecliptic 
in a little over 25,000 years. 

During the last 2,000 years they have moved west 
ward about 30 deg., so that each sign has “backed” 
into the constellation which originally preceded it. 

Partly on account of the resultant confusion, the 
signs of the zodiac are no longer used in astronomical 
calculations. Their appearance in the almanacs in the 
present connection is the last survival of a method of 
reckoning better adapted to the days of astrology than 
to the present time. 

This change in the position of the equinoxes is 
called precession. It is due to the attraction of the 
moon on the bulging equatorial regions cf 
well known, is not exactly 


with the earth's 


un and 
the earth 
spherical. 


which, it is 
This action combined 
rotation, causes its axis to move, in very much the 
that gravity, acting on a spinning top, 
causes its axis to revolve about a vertical line, instead 


same way 
of making it fall over. 
THE MOON, 
New 
quarter on the afternoon of the 12th, full moon on the 
evening of the 20th, and last quarter on the afternoon 
of the 28th. 
farthest away on the 18th. 
She is in conjunction with Venus on the 3d, with 
Mars on the 4th, with Neptune and Mercury on the 
7th, with Uranus on the 20th, with Saturn on the 23d, 


moon occurs on the morning of the 6th, first 


The moon. is nearest us on the 5th, and 


and with Jupiter on the 24th. 
— — i a 
INSPECTION OF GAS METERS. 
BY ALTON DD. ADAMA, 

Illuminating gas manufactured in the United States 
during 1900 had a value of $69,432,582, according to 
the Federal that Substantially all 
of the gas valued at this great sum was measured out 


Census of year. 


to consumers through meters. These facts are suf- 
ficient to show that accuracy in gas meters is highly 
important to the public at large 

The office of a gas meter is to automatically record 
on its dials the number of cubic feet of gas that pass 
After such a record is made by a meter 
the consumer is 


can be demonstrated that the operation of the meter 


through it. 
liable to pay accordingly, unless it 


is inaccurate 

To guard the interests of consumers Massachusetts 
has for many years required that all meters, through 
which gas is to be supplied to customers of public 
systems, be tested and sealed by the State Inspector 
of Gas before they are put into use Moreover, any 
supply may apply to 
through which 


consumer of gas from the public 
the State inspector to test the meter 
his gas passes. A meter is considered correct under 
the law if it registers within two per cent of the actual 
number of cubic feet of gas passing through it. 
Meters are owned by the gas companies, and they are 
subject to fine if they supply any meter for the use 
of consumers that does not have tne seal of the State 
Meters are liable to get out of order, how- 
though company is at 
liberty to reinspect its meters as often as it thinks 
tested by the State inspector at 
correct within 


inspector 


ever, once correct, and any 


proper. If a meter 
the request of a consumer proves to be 
two per cent, the cost of inspection, amounting to about 
transportation charges, is 
meter is not 
must pay all 


one dollar, exclusive of 


collected from the customer If the 


correct the gas company owning it 
charges. 

Under these regulations all of the new or repaired 
meters put into service by the gas companies each year 
are first submitted to the State inspector for his test 
and seal. The numbers of new and repaired meters 
thus tested before being put into use increased from 
13,412 in 1889 to 27,451 in 1895 and 35,319 in 1901. 
When any of the new or meters are found 
to be incorrect 
that presented them, and must be changed and resub- 
The rising num- 


repaired 
they are returned to the companies 
mitted for test before they are used. 
bers of these tests serve to illustrate the importance 
of the work in which the State inspector is engaged. 
considered, the State in- 


Besides the meters just 


spector tests many other meters every year that are 


complained of as being inaccurate while in use. Rec- 
ords of such meters are here presented for each 
decade, beginning with that of 1872: 
Meters Meters | Meters Average | Average 
Year Tested Fast Slow Per cent Per cent 
’ | , Fast | Slow 
— | = 
1872 202 87 a2 4.30 9.55 
1881 | 141 4) oN 5.48 O44 
1891 230 52 34 4.74 10.08 
1901 43 156 71 4.76 7.89 


As the law only requires a meter to be correct with 
in two per cent, all » the meters recorded as fast or 
slow than that amount. A meter 
is said to be fast when it records more gas than passes 
through it. A slow meter does not record all of the 
gas that passes through it. The per cent fast or slow 


were wrong by more 
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as given is the average of all the meters that were 
fast or slow by more than two per cent in each year, 

The number of meters tested after complaints has 
greatly increased 1890, being more than four 
1901 as it was in 1891, The per 
cent of fast meters to the total number tested in each 


since 


times as great in 


year has also materially risen during the period. In 
1891 this percentage was only 22.6, but for 1901 it 
stood at 48.3. The ratio of slow meters to the total 
tested on complaint has changed at a less rapid rate. 
For 1891 this percentage was 14.7, but in 1901 it 
dropped to 7.6. During the entire period since 1872 
the average percentage of error for meters fast by 
more than the legal limit has been between four and 
six. For the same years the percentage of error in 
meters slow by more than the legal limit has been 
as low as 5.02 and as high as 23.60, but shows no 
permanent tendency to either increase or decrease, 

During the eleven years of 1891 to 1901 inclusive 
6,913 meters were tested as the result of complaints 
Of this total number tested, 3,500 meters, or 50.6 per 
cent, were correct within the legal limit, 2,680 meters, 
or 38.7 per cent, were fast, and 660 meters, or 9.5 per 
cent, were slow. Seventy meters, or about one per 
cent of the total number, did not register any of the 
gas passing through them, and meters would 
not allow any gas to pass. One meter varied on test 
from four per cent fast_jo eighteen per cent slew 
From this it appears that the number of fast meters 
was four times that of slow meters. 

The average percentages by which meters are fast or 
slow have been taken from the official records, but it 
seems clear that the percentages for slow meters have 
been computed on an incorrect least in 
a way liable to mislead. The actual amount of gas 
passing through a meter should be taken as 100 per 
If this is done the meter may be 
fast by any percentage, but it can never be more than 
100 per cent slow. In the official record the amount of 
gas actually passing through the meter seems to have 
been taken at 100 per cent for fast meters. For slow 
meters, 
to have been 
amount of gas passing the meter divided by the slow 
dial record. On this plan, if a meter registers only 
one-half of the gas passing through it, the meter is 
said to be 100 per cent slow, when it is actually only 
This method no doubt explains the 


seven 


basis, or at 


cent in every case. 


however, the record of the meter dials seems 
taken at 100 per cent, and the actual 


50 per cent slow. 
higher figures of percentages given for slow than for 
fast meters, also the cases where meters are said to 
be more than 100 per cent slow, which follow: 

From 1893 to 1901 inclusive the total number of 
slow meters tested on complaint was 577. Of this 
number 163 meters were between 2 and 5 per cent, 
276 meters between 5 and 10 per cent, and 57 meters 
between 10 and 15 per cent slow. The percentages for 
the remaining slow meters range from 16 to 237, as 
given in the official reports, 7 being above 100. 

During the from 1893 to 1901, the 
number of meters complained of that proved to be 
faster than the legal limit on test was 2,521. Of these 
5 per cent fast, 798 


same period, 


meters, 1,599 were between 2 and 
were between 5 and 10 per cent fast, 97 were between 
10 and 15 per cent, and 19 between 15 and 20 per 
cent. Two meters were 20, three were 22, one was 27, 
one was 23, and one meter was 36 per cent fast. 

It should be held in mind that all of these meters 
by the State inspector before they were 
put into use, but subsequently grew inaccurate. What 
the conditions of meters may be in States where they 
are put into service without officiad test, and where 
there is no public inspector to whom consumers can 


were tested 


appeal, may be surmised but cannot be stated. 
—__$—~»> +--+ <»—_ 

British trade, which has been somewhat on the 
decline for some time past, is now showing a sharp 
revival. The trade 1901 show 
tremendous drops in the importe of certain raw ma 


returns for the year 


terials for manufacture, aggwegating some $35,000,000 
Especially is this the case in connection with gutta 
percha, the imports of which have declined 
40 per cent. The imports of raw materials for textile 
manufacture, however, on the other hand, 
increase of $10,000,000. In the shoe trade there has 
exports to British South 
demands. Klsewhere 
imports of boots 


about 
show an 
been a great increase in 
Africa, due to the military 
there has been a decline. Foreign 
and shoes, however, have risen in the year from $3, 
473.490 to $4.694,565. The returns do not show the 
separate countries from which the imperts have come 
this country has supplied the largest 
regard to the exports, the construction 


but doubtless 
share. With 
of ships for foreign countries was abnormally heavy 
Healthy advances were also shown in the manufac 
turing of yarns and textile fabrics for abroad. The 
foreign demand for apparel and articles of personal 
use showed a decided increase. British railroad ma- 
terial is again in nearly as good demand as two years 
ago The value of British abroad 
is steadily rising, and the demand for Englirh tele 
graph wire has grown by leaps and bounds having 
increased considerably over 100 per cent in two years, 


locomotives sold 
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PROGRESSIVE-MOTION ORE-CONVEYER. 
A fovm of ore-conveyer that has met with consider 
able success in Germany is manufactured by Maschil 


enfabrik und Miihlenbauanstalt G. Luther, of Bruns 


wick, Germany rhe conveyer is made of sheet meta! 
and moves horizontally on roller-bearing Angle 
irons are used wherever required The material to be 
transported discharged at one end or at any desired 
portion of the conveyer, and is moved along in one 
direction until the point of discharge is reached rhe 


speed of transportation is constantly accelerated, until 
finally the load is dis 
charged at the turn of the 
conveyer Experience has 
shown that the operation 
is well nigh faultless, and 
that during the forward 
travel of the first period 
of the return, all the ma 
terial is thrown off An 
amount of material vary 
ing from 30 to 150 tons 
per hour can be conveyed 
with an expenditure of 4 
to 25 horse power. The 
length of the conveyer is 
dependent only on the par 
ticular cross-sectional 
form selected The con 
veyer is intended for the 
transportation of coal, 
ashes, sand, ores, beets, 
sugar, produce and the 
like If coke is to be 
transported, or some simi 
lar material that wears 
away the metal, a glass 
bottom is employed. The speed of rotation of the 
driving-shaft is dependent entirely upon the character 


of the material to be conveyed, and varies from 60 t 
100 revolutions per minute, or about one-third of that 


of ordinary progressive motion conveyers 


-- Ct e> 
THE UNVEILING OF THE ROCHAMBEAU STATUE 


BY EDWARD W. BYEN 


On Saturday, May 24, 1902, the two great republics of 
the world joined in the celebration of an international 
event which carries the thought of the American pat 
riot back to the struggles of his ancestors for inde 
pendent existence 

ile unveiling of the statue of Jean Baptiste Dona 
tien de Vimeur, Count de Rochambeau, was something 
more than an ordinary function It was the occasion 
of a remarkable gathering of representative men of the 
United States and Fran ind one in which the armies 
the navies and 
the civil gov- 
ernments of 
both nations 
united to do 
honor to the 
soldier who 
was the official 
representative 
of the French 
govern 
ment, and 
who with 
French money 
and French 


arms and 
French men 
extended the 


helping hand 
to the Colo- Woe: 
nies. The 
story of Lafa- 


yette’s gener- 


oH 

make oe 
ously voluteer 
ed services is 
already known 
to every 


schoolboy, but 


it remained 
for the first 
Congress ol 


the twentieth 
century to do 
substan 

tial honor to 
Rocham 

beau The 
credit for the 
initiative in 
this worthy 
tribute is due 
to Mr. Jules 
Boeufve, the 
French Consul 
and Chance!l- 
lor of the 


Power, 14.500. Built at Brest. Launched 
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French Embassy, who as early as 1899 first suggested 
it A year later the first bill was introduced in the 
United States Congress, and on March 38, 1901, a bill 
was passed and approved appropriating $7,500, and in 
the following year a second appropriation of $15,000 
was secured, which amounts have since been further 
supplemented by other sums for the entertainment of 
guests sent by France to our shores to celebrate the 
event 

Immediately in front of the White House at Wash 
ington, and facing its grounds and closer than any 





A PROGRESSIVE MOTION ORE-CONVEYER. 


other public reservation, is Lafayette Square, so called 
for many years after the French general who gave his 
services to the cause of the American Colonies in their 
struggle for independence At the southeast corner of 
this square stands the Lafayette monument At the 
southwest corner stands the statue just erected to the 
memory of Rochambeau It is a significant circum 
stance that of all the many statues that now adorn the 
capital city of the United States, there are none, not 
even of domestic heroes, which are so closely posi 
tioned to the home of the Chief Executive of the United 
States 

Count Rochambeau was born in Vendome, July 1, 
1725, and died at Thoré, near that city, May 10, 1807 
He entered the French army in 1742 and distinguished 
himself in various campaigns, reaching the rank of 
lieutenant-general In 1780 he was placed in com 
mand of the French army sent to America He em 
barked at Brest, May 2, 1780, under the escort of 





flicers and men, 682 


THE VISITING FRENCH BATTLESHIP “GAULOIS,” IN ATTENDANCE ON THE ROCHAMBEAU CELEBRATION, 


May 31, 1904, 


Chevalier de Ternay with five ships of the line, ang 
in 1781 he actively co-operated with Washington jp 
the movements which led to the capitulation of Corp. 
wallis at Yorktown It is said to be an authenticated 
fact that just before the surrender of Cornwallis at 
Yorktown, Rochambeau advanced to Robert Morris, 
the financier of the Colonies, the sum of $20,000 out 
of the French war chest to pay the men under Wash. 
ington and relieve their pressing necessities. In recog: 
nition of Rochambeau’s services, Congress gave him a 
vote of thanks and presented him with two pieces of 
cannon captured from the 
English. On his return 
to France, in 1783, he wag 
made Governor of Picardy 
and Artois, and in 179] 
was made Marshal of 
France Bonaparte also 
named him grand officer 
of the newly-created Le 
gion of Honor and pen- 
During the 
reign of terror Rocham- 
beau was imprisoned, and 


sioned him. 


only escaped the guillo- 
tine by the death of 
Robespierre 

The statue, which is in 
bronze and of heroic pro 
portions, is the work of 
Hamar, the 
deaf-mute French sculptor, 


Ferdinand 


and is a replica of the one 
erected in France. L. Par 
ent is the architect, and 
the stonework of the ped- 
estal, which is of French 
limestone, is by Ferdinand Gaussen Besides typify- 
ing the happy relation of the two peoples, it is a 
handsome addition to the statuary of the United States 
capital, graceful in design, artistically executed, and 
Its most salient feature is the figure of 
the general in the uniform of his rank and with arm 
outstretched in the attitude of command. A sym- 
bolic figure below typifies the sentiment and meaning 


well placed 


of the monument. A female figure representing lib- 
erty, with drawn sword in one hand, extends protec- 
tion over the American eagle, which as a young fledg- 
ling is posed in an attitude of defiance against attack. 
The left hand of the figure bears aloft the entwined 
flags of France and of the United States, and the prow 
of a ship in the background suggests the help from 
over the sea. Lower on the pedestal is displayed the 
shield of the United States, bearing the thirteen stars 
of the original Colonies 

In recognition of the dignity and importance of the 
event, France 
has sent her 
splendid bat- 
tleship, the 
“Gaulois,” 
whose _ formid- 
able propor- 
tions and 
equipment are 
so well shown 
in the illustra- 
tion. It is an 
interesting 
fact that this 
fine specimen 
of a modern 
warship was 
built at Brest, 
the very port 
from which 
Rocham beau 
embarked for 
America in 
1780, and she 
is also the 
first French 
battleship of 
the first class 
to cross the At 
lantic. This 
ship brought 
wit-h her, a 
representatives 
of the army 
and navy of 
France, Vice 
Admiral Four 
nier, Inspector 
General of the 
Navy; Liew 
tenant - Colonel 


Turret ship (steel). Secrews, Displacement, 11,275 tons. Lev th, 385 feet 6 inches. Beama, 66 feet 6 inches. Draught, 27 feet 6 inches. Indicated Horse Meaux Saint 
1896. Cost $5,300,000, Armor: Belt, 1534 inches; gun positions, 1534 inches: deck plating, 3% t " 
: ’ -g . 1534 inches ; deck plating, 344 to 14% inches. Armas . ] 
; eight 3.9; sixteen 1.8; ten 1.4; eight machine ¢ T . T ra, 6 (2 ge : ‘I Mare, 
: ; eig aching guns. ‘Torpedo Tubes, 6 (2 submerged). Speed, 18 knots. Normal 
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president Loubet; General Brugére, Command 
er-in-Chief of the French Army, Vice-President 
of the Supreme Council of War and Inspector 


bration. It is understood that the guests will 
visit various points of interest in the United 
States before returning to their native land. 
ou > a a 
HYGIENIC MECHANICAL BREAD-MAKING, 
The man who insists upon eating only the 
bread that his mother makes probably con- 
siders the loaf offered for sale in the grocery 
stores of the large cities the product of an un- 
cleanly factory, and of the unwashed hands 
of men reeking with perspiration. Possibly 
that may have been true some ten years ago; 
probably it is Still true of the little cellar 
bakery which supplies the bread of the people 
who live in the poor quarters of a large eity 
such as New York. But home-made bread, good 
though it may be, has now been almost sup- 
planted by the bread kneaded and baked by 
modern apparatus, especially designed for its 
purpose. Furthermore, machine-made bread has 
the one great merit over its domestic rival that 
it is absolutely uniform in quaiity. Bach loaf 
is exactly like its fellow. The ingredients are 


General; General de Chalendar, Commander 
of the 14th Infantry Brigade; Lieutenant- 
Colonel Hermite, Commander of the 6th Bat- 
talion of Foot Artillery; Captain of Artillery 
Peuilloux de Saint Mars, and Captain of Cuir- 
assiers Lasson, attached to the General Staff 





of the government at Paris Representing 
civil life, and previously arrived in the passen 
ger steamer “Touraine,” were the present Count 
and Countess de Rochambeau; the present 
Count de Lafayette; M. Croisset, of the Faculty) 
of Letters; M. Le Grave, Commissioner to the 
Louisiana Purchase Exposition; and other well 
known civilians. In appreciation of the courtesy 
of the French government Secretary Moody as- 
signed a special squadron from the United 
States Navy to meet and salute the incoming 
Gaulois” and act as an escort of honor. This 
squadron consisted of the cruiser “Olympia, 
Rear-Admiral Higginson’s flag-ship, and the bat- 





tleships “Kearsarge” and “Alabama.’ \ always the same. The dough is always allowed 

The ceremonies at the unveiling of the statue to “raise” at a constant temperature. If in 
in Lafayette Square included the followiog pro addition to its absolute uniformity, perfect 
gramme: Invocation by Dr. Stafford: welcome cleanliness of production could be attained, 


A Kneading Machine, Showing Mechanism. 


by the President of the United there would be no reason for using 


home-made bread. It was the pleas- 
ure of one of the representatives of 
the Screnrivic AMERICAN to inspect 
a plant installed at 262 West Broad- 
way by the National Bread Com- 
pany, of 25 Broad Street, New York 
city, in which bread is made by a 
system not only efficient, but so 
clean in its methods that it would 
meet with the approval of the most 
exacting physician. 

Briefly described, the process of 
making bread at this plant con- 
sists in mixing the various brands 
of flour—made from spring wheat, 
winter wheat, and pure rye—by 
means of a mechanical mixer and 
cleaner; conveying this mingied 
flour to a huge storage bin; trans 
ferring the flour to scales, by which 
it is automatically weighed and 
discharged into machines by which 
it is kneaded into dough with the 
necessary quantity of water; auto- 


States; unveiling of the statue by 



























the Countess Rochambeau; music, 
“The Marseillaise,” by the French 
Band: presentation of the sculptor 
M. Hamar; remarks by the French 
Ambassador (in French); selection 
by the French Band; remarks by 
General Horace Porter, United 
States Ambassador to France; se 
lection by the Marine Band; ad 
dress by Senator Lodge “Star- 
Spangled Banner,” by the French 
Band; remarks by General Bru 
gére; benediction by Bishop Satter- 
lee 

Following the ceremonies of the 
unveiling, social functions in enter- 
tainment of the guests will follow 
as a pleasant ending of the cele 
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matically removing the kneaded dough from the m@ 
hines and allowing to raise in a steam-heated 
room; dividing the dough into sections and molding 


it into the desired shape; and finally baking the dough 
into bread From this brief statement of the essen 
tials of the processes carried out it does not appear 
that any wonderful efficiency is gained, or that any 
unusual cleanliness is observed But a closer exam 
ination of the process will throw more light upon 
these important points 


Every man who works in this plant must | 


ea 
surgically clean man. Before he starts his day's work 
he must bathe himself in one of the factory bath 
room he must discard his own clothing and wear 
that which is supplied by the cempany. The clothing 
thus supplied consists not simply of trousers and 
jacket, but of a complete suit of underwear, down to 
a clean pair of socks. Not before he has clothed him 
self in a clean working suit, spotiessly white, is a 
man allowed to enter a working room Surely a sys 
tem which exacts the utmost cleanliness of its work 
ers should produce a product which can be fearlessly 
eaten even by the man whose diet in large part con 
sists of the bread that his mother makes 

In the making of this hygienic bread the first step 
is to mix and clean the flour. These two duties are 
performed by a machine of most wonderful operation 
rhe machine in question takes the spring and winter 
flour, mixes them together, and so thoroughly refines 
them that even the finest fibers of the sack are re- 
moved aud discharged into a refuse receptacle. Mod 
ern milling machinery has done mueh to improve the 
cuality and cleanliness of flour before it reaches the 
consumer; but before it can be kneaded into dough 
and baked into bread it must be still further cleaned 
That is why so elaborate a machine is required 

From this mixing and cleaning machine the flour 
is transferred by screw conveyers to a large storage 
bin From the bin a second system of conveyers cai 
ries the cleaned flour to automatic scales, by which 
a certain quantity of flour is automatically weighed 
and discharged into the kneading and mixing ma 
chines Yeast and other materials and filtered water 
of a certain temperature are added to the weighed 
flour in the desired quantities 

By far the most important and interesting feature of 
this bread-making plant are these kneading and mix 
ing machines. It is their purpose to knead the dough 
exactly as it is kneaded by human fingers; but human 
fingers could never knead so thoroughly and so quic! 
ly, nor could they produce as many pounds of bread 
from a barrel of flour as these machines can The 
main elements of a kneading machine are a wooden 
trough, above the bottom of which two screw convey 
ers are longitudinally mounted; and two reciprocating 
frames carrying wooden plungers inclined toward each 


other and arranged to play between the screw con 


veyers The frames are connected by roda with two 
meshing gear wheels driven by a countershaft Th 
screw conveyers are rotated by the same means The 
operation of such a machine is a rare sight Che 


screw conveyers, rotating in opposite directions, force 
the dough to the center of the trough; the oppositely 
rotating gears, through the medium of the connecting 
rods, cause the plunger frames to move up and down 
alternately, and the wooden plungers as they rise and 
fall intermingle the particles of gluten forced toward 
them by the conveyers After thirty minutes of n.ix 
ing and kneading, by which the flour, water, veast 
etc., are intimately commingled into a perfectly homo 
geneous mass, a trap door in the lower part oi the 
machine is opened and the dough is automatically 
transferred to a wooden trough. It is conveyed to the 
sieam-heated raising room The trap door is then 
closed, new materials are put in the machine and an 
other lot of dough is mixed and kneaded. There was 
once a time when all this kneading and mixing was 
done by hand Not only is it hard to knead dough 
manually, but the flour is not economically used By 
using mechanical kneaders, the dough can be mixed 
and thoroughly kneaded without touching it with the 
hands The ordinary mechanical mixer produces 
about 285 pounds of bread from a barrel of flour 
That is undoubtedly a very good result But the 
peculiar kneader which we have described does bet 
ter Its average production is 350 to 352 pounds of 
bread per barrel of flour. Its record is 888 pounds. 
This economy and efficiency is due entirely to the pecu 
liar kneading of the dough The ordinary mechanical 
mixer usually effects a mixing of the flour, water, 
yeast, etc., by means of a double spiral dasher. There 
is no attempt to reproduce mechanically the knead- 
ing action of the fingers. In the machine under dis 
cussion, the kneading parts are mechanical fac- 
similes of the housewife’s fingers 

After the dough has fermented or “raised,” as it is 
popularly called, in the steam-heated room previous!ly 
referred to, it is ready for the molder. Unfortunately 
no machine has ever been invented which is capable 
of giving to the dough any desired form For that 
reagon it is necessary to employ, even in this factory 
men whose duty it is to mold the dough into the 
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proper shape. But, despite this necessity, an attempt 
has been made to introduce a mechanical former. 
This machine consists simply of a number of rolls by 
which the dough is taken and curled and curled until 
it is discharged in the shape of a rather long cylindri 
cal loaf. The machine does its work well. In the 
future we may even hope to see similar machines 
which will produce the usual cottage and twist loaves, 
as well as the other forms. 

From the kneading and mixing room the fermented 
dough is dropped through chutes to the molding tables 
on the floor below. There the men divide it into small 
parts, and deftly knead it into the form in which it 
is to be baked. For some kinds of bread it is neces 
sary to cut the dough into a number of very small 
parts. For this purpose a very ingenious divider is 
employed, which consists of a plate through which 
knives may pass vertically The dough is laid upon 
the plate; a cover is swung down; a lever is pulled; 
the knives rise and the dough is cut into thirty-six 
parts No matter what the quantity of dough may 
be, the number of parts into which it is cut will al 
ways be thirty-six. Moredver, the division is so clean 
that none of the parts cling to each other 

After having been molded into loaves the dough is 
allowed to raise for a short time, and it is then ready 
for the baking ovens In the plant under considera- 
tion the design of the ovens conforms in purpose with 
the apparatus used in other parts of the plant The 
comfort of the bakers and cleanliness of the brear 
are the main ends which it has been sought to attain. 
The old baking ovens are fired from the front. Coal 
is shoveled into a firebox which is placed directly be 
neath the baking tiers Ashes are removed through 
the same opening. Naturally such a system presents 
a most excellent opportunity for the mingling of 
cinders with the dough. Such an objection has been 
overcome in the National bread plant by firing the 
ovens not from the front, but from the back. It there- 
fore follows that the men can work at their ease, and 
that there is little or no possibility of baking bread 
in which a goodly portion of coal dust has been 
mingled In order that the baker may see how his 
bread is baking, electric incandescent lights are used, 
which illuminate the interior of the oven In order 
that a wonderfully tempting nut-brown color may be 
produced, steam is introduced into the oven during the 
baking process. After the baking the loaves are re 
moved from the oven by means of long wooden shovels 
called “peels.” They are then collected, classified as 
it were, sent to the shipping room, wrapped in pai 
affine paper and then loaded on delivery wagons. 

In concluding this article attention should be called 
to an apparatus the like of which is probably not to 
be found in any other bread-making plant The ap 
paratus in question is intended for the baking of 
Boston brown bread and of crustless bread It is a 
rather fashionable practice in serving sandwiches to 
cut the pieces of bread in triangular form and to trim 
off the crust No doubt very dainty sandwiches are 
thus made But the loss of good bread is*considerablé 
In order to prevent this loss the National Bread Com- 
pany has devised a steam oven in which bread which 
is absolutely without crust is produced The dough 
is prepared in the usual manner, and is not baked by 
direct exposure to the intense heat of a fire, but is 
steam heated in a completely closed tin box The 
steam from which the necessary heat is derived is 
the exhaust steam of the plant. The heat thus gen- 
erated may be therefore said to cost practically noth 
ing And the result of this peculiar steam-baked 
dough is a bread which is a unique product of the 
modern baker. The same process is used in the baking 
of Boston brown bread. The dough is merely inclosed 
in cans and subjected to the baking heat of this ex 
haust steam That crustless bread oven and the 
kneading machine may well be considered as two of 
the most interesting mechanical contrivances of this 
hygienic bread-making plant. 

The company has under construction a scaling ma- 
chine by means of which the dough can be cut into 
pieces of identical weight, each piece being sufficient 
for one loaf. It is expected that this machine will be 
ready for the bakery within a few weeks. When it is 
installed the entire operations from cleaning of the 
flour to the baking of the bread will be practically 
automatic, so that the human hand will not come in 
contact with the flour, dough or bread at any stage of 


the manufacture 
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Trials of the Submarine Boat ‘** Adder,” 

The submarine boat “Adder” had her trial trip on 
May 18. The trial is particularly noteworthy for the 
fact that it is the first time that a submarine boat has 
been operated in fresh water. The longest of the “Ad 
der’s” submerged runs was about 1'% miles; several 
of them were fully a mile long In order to show 
that the vessel could be as easily handled {n fresh as 
in salt water, a number of short or porpoise dives 


were made. 
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Engineering Notes, 

According to the Railway and Locomotive Engineer, 
the first charter ever granted in this country, or proba. 
bly any other, for the building of a railroad, bears date 
1819. The Pennsylvania Legislature granted the char. 
ter in question to Henry Drinker, for a railroad from 
Delaware Valiey to the headwaters of the Lehigh 
y the D,, 


River—practically the route now controlled t 
L. & W. Railway from the Water Gap to Scranton, 
That was before the days of steam, and the “wagons” 
that were to be run on the road were simply horse 
vehicles. The old charter, and the rights it conveyed, 
were purchased by the original Delaware & Lacka. 


wanna Company for $1,000 


There is every reason to believe that the great rush 
of German iron and stee! not only into British and 
continental markets, but even into America, is prompt- 
ed by financial necessities, remarks the Glasgow Her- 
ald. The country is suffering from the effects of 
enormous and unhealthy overgrowth. Production hag 
been lately reduced by the force of circumstances, ag 
the number of unemployed reveals, but it is still in 
excess of normal requirements. The surplus is still 
evidently so great that the only conclusion one can 
come to is that many concerns are being run merely 
for the purpose of “raising the wind. It is certain 
that most of the reported transactions in German 
iron and steel in foreign markets must be made ata 
heavy loss on the cost of production. For instance, 
a sale reported a day or two ago of 30,000 tons of 
hematite pig iron for America at 55s. f. o. b. Rotter- 
dam is at a price 2s. per ton under Cumberland hema 
tite. Yet the German stuff, made from imported ore, 
doubtless has to be brought some hundreds of miles 
from the furnaces to the port of shipment. Coal has 
lately been taken from Scotland to Stettin, there 
to smelt iron which was brought back to Scotland, 
All this means a losing business. 


The locomotive industry of Austria comprises five 
different establishments, employing 5,200 workmen, 
viz.: The machine works at Florisdorf, with 1,300 men: 
the machine shops of the State Railway Company at 
Vienna, with 1,300 men; the locomotive works at 
Wienerenstadt, with 1,400 men; the Kraus Machine 
Factory at Vienna, with from 400 to 500 men; and the 
Bohemian-Moravian Locomotive Works at Prague, with 
800 men, says The Railroad Gazette. The total number 
of men employed in normal times is about 6,000. The 
total annual capacity of the five establishments is 
about 400 locomotives, and their annual earnings 
are between $4,060,000 and $5,075,000. The various 
establishments have at present orders for 92 locomo 
tives and 24 tenders from the State, and for some 20 
locomotives from railroad corporations doing business 
in Austria Foreign orders were quite frequent in 
former years, and even as late as 1900 no less than 
60 Austrian-built machines went to Belgium and 
France During the present year, however, the only 
foreign order. received has been one from Egypt for six 
locomotives. Unless new contracts are obtained in the 
near future, four of the five locomotive-building estab 
lishments will be without work within six months 
In fact, the blacksmiths and turners will be left idle 
much sooner 

The accumulation of amalgam on copper plates, like 
other mill matters, is largely resultant from the ore 
treated. In the case of some sulphide ores the amal 
gam has a tendency to form hard scale on the plates, 
which cannot be removed with a rubber scraper, whisk 
broom or any such tool, says the Mining and Scientifi 
Press. But with a steel scraper the scale can be broken 
through and cracked off like a layer of dry putty, 
and this, if done properly, leaves the plate with a soft 
and satiny amalgam surface, if anything, better for 
catching gold, than the uneven surface of harder 
scaled amalgam. The use of the steel scraper is neces 
sary with inside plates, where the scouring of the 
heavy mineralized pulp seems to harden all the amal- 
gam. Amalgam which forms hard scale on the plates 
yields bullion finer in gold and lower in silver than 
the softer variety, and it is generally obtained from 
ores carrying comparatively coarse or flaky gold. Pot 
sibly only the coarser gold tends to form hard amalgal 
scale on copper plates, so that while in some ore the 
native silver is the coarser, in other instances, where 
native silver is almost unknown, scale can only for@ 
from ores carrying coarse gold. The increasing Pi 
portion of silver to gold in the amalgam caught farthest 
from the battery is of common occurrence. The old 
plates should be thoroughly scoured for several houl 
with sharp sand from the tailings, hot water and quick 
silver. The loosened amalgam could then be removed 
(after washing off the sand with hot water) with # 
rubber scraper in the ordinary way, leaving the plate 
with a good, soft surface of amalgam, in excellent cont 
dition for further use Considerable difference lies 
in the mode of cleaning the plates, and especially if the 
use of the steel scraper. This tool can be used go a8 
to ruin any plate, but in proper hands it is indispe 
sable to the millman. 
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SINKING THE CAISSONS FOR EAST RIVER BRIDGE NO. 3 

The new Kast River Bridge No. 3, whick will span 
the river between the present Brooklyn Bridge and 
the new East River Bridge No. 2, which is nearing com 
pletion, crosses from the foot of Washington Street, 
Brooklyn, to the foot of Pike’s Slip, Manhattan. It 
will have a total length between anchorages of 3,165 


feet, and a span from center to center of towers of 


1.465 feet The floor will be carried by four steel 
cables, and like the new East River Bridge referred 
to, its towers will be built of steel As originally 


planned, the floor of the bridge was to have a total 
width of 120 feet, or 2 feet more than the floor of 
the new East River Bridge, and provision will be made 
for a large number of trolley tracks, as well as for two 
lines to connect with the elevated railroad system 
The plans which are under consideration by the Bridge 
Commissioner contemplate track connections with both 
the Brooklyn Bridge and the new East River Bridge, 
and a circulating system of traffic, by which cars can 
cross by one bridge and return by some other, thereby 
avoiding the congestion which would occur if the rail 
roads terminated at the bridge entrances, a congestion 
which is painfully evident every night and morning at 
the Manhattan end of the Brooklyn Bridge 

In the present article we describe the important 
work of sinking the caissons which form the founda- 
tions of the towers for the new bridge. The caissons 
for the new East River Bridge No. 2 were four in 
number, there being two beneath each tower. This 
arrangement was necessitated by the rather steep 
slope of the underlying rock at the site of the towers 
of that bridge on eacn side of the river; but fortun 
ately the preliminary borings for Bridge No. 3 showed 
that the surface of the underlying rock was fairly level, 
and hence it was decided to construct a single huge 
caisson to form the foundation under each tower 

Our front page illustration shows the process of 
sinking the Brooklyn caisson, which is located immed- 
iately at the foot of Washington Street. The structure 
measures 78 feet in the direction of the axis of the 
bridge by 144 feet transversely to the axis. The 
caisson proper is 55 feet 6 inches in depth, and abo, 
this is a temporary cofferdam 44 feet in height, which 
is built up to prevent the water from flowing into th: 
work during sinking It will thus be seen that the 
total depth of this huge box, when it is finally sunk to 
bedrock, will be just 6 inches short of 100 feet. The 
walls of the caisson are built up of two layers of 12: 
12-inch timber, the outer ¢ 1e laid horizontally and the 
inner vertically, while on the outside of this is a 
double layer of 2-inch planking, the inner laid diagon 
ally, and the outer vertically, as shown in our engrav- 
ing The pianking is calked to make it perfectly 
watertight rhe bottom edge of the caisson is shod 
with a half-inch steel plate to protect it from injury 
as it is forced downward through the silt and sand. 
Six feet from the bottom edge there is built over the 
whole caisson a solid roof of timber 2 feet 9 inches 
in thickness. The space beneath this watertight roof 
is known as the working chamber, and here are em- 
as the men who are engaged 
in the work of excavating are called. This working 


ployed the “groundhogs,’ 


chamber is divided into three longitudinal sections, 
from which to the surface of the cofferdam there ex 
tend nine plate-steel material shafts and one elevator 
shaft, both material and elevator shafts being furn- 
ished with air locks. There are also fourteen 4-inch 
wrought-iron pipes which extend, like the shafts, from 
the roof of the working chamber to the surface. At 
the bottom of each of these pipes is a flexible hose sim- 
ilar to the section hose of a fire engine. At the top 
of the pipes there are bends which pass over the edge 
of the cofferdam and discharge into the river. Under 
the old system of building caissons, it was customary 
to build the roof of solid timber to a thickness of some 
10 or 12 feet; but in the present case the roof is made 
of the same thickness as the side walls, namely, 2 feet 
9 inches, and the necessary strength is secured by 
building a cofferdam of 12 x 12-inch timbers, which 
for the first 25 feet above the roof are laid on 12-inch 
centers vertically and for the next 15 feet of the 
height are laid on 2-foot centers vertically, the lateral 
di_tance between centers being 6 feet This mass of 
cribwork is stiffened verticaily and laterally by a 
perfect forest of diagonal trussing, the great depth 
of this trussed cribwork serving to give a very power- 
ful bridge effect in supporting the load upon the roof 
of the working chambe1 

The caisson, which was built in the Harlem district, 
was towed down the East River to its site, and sunk 
to the river bed by loading it with concrete. The ma- 
terial for the concrete is brought by barges to each 
side of the pier at the foot of which the caisson is 
being sunk, and a couple of powerful derricks on the 
pier lift the sand, broken stone and cement, and empty 
it into a large concrete mixer on the pier From the 
mixer the concrete is run through the bottom of a 
hopper into buckets, which are then picked up by other 
derricks and dumped into the caisson. The concrete 
falls among the cribwork and is rammed tight alling 
all the interstices from the roof upward 
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Under ordinary circumstances, in sinking a caisson 
the bulk of the material would be shoveled from the 
bottom of the river that is covered by the working 
chamber into buckets and then hauled up through the 
shafts and airlocks, and finally dumped into barges and 
carried away. But in the present case the material 
of the river bottom has been found to be such an al- 
most pure sand, that the bucket shafts have been used 
but very little, and it has been found possible to blow 
out the materials by the force of the compressed air, 
which is forced into the working caisson for the use 
of the workmen. The method of blowing out the 
sand is as follows: The bottom of each of the 4-inth 
permanent pipes, which we spoke of above as being 
fixed in the caisson, has a length of hose which reaches 
from the roof of the working chamber to the 
bottom of the excavation. A 4-inch water pipe, 
which also passes through the caisson, suf- 
plies water at 100 pounds pressure to six jets. 
One of these jets is directed at the sand around each 
blowpipe, and loosens it so thoroughly that the air 
pressure in the caisson is sufficient to blow it up 
through the pipe and out over the edge of the caisson. 
Thus far practically the whole of the excavation has 
been done by this method, but very few bowlders and 
rocks being encountered. The cutting edge of tie 
caisson reached the bed of the river at 20 feet below 
mean high water. Here it passed through 4 feet of 
mud, and then entered a deep bed of fine sand which 
the borings show to extend through a depth of 66 
feet. Below this is about 4 feet of coarse gravel, and 
then is found the solid underlying rock on which the 
caisson will finally rest, the rock being found at 94 
feet below mean high water, or 74 feet below the bed 
of the river. Considering the huge size of the caisson, 
the largest ever constructed, the speed of sinking has 
been remarkable, The work commenced on March 
26, and at the present writing the caisson is about 
two-thirds down. The probability is that by the mid- 
dle of June it will rest upon the rock bottom. 

From what we have already said, it will be under- 
stood that the longer side of the caisson lies up and 
down stream, parallel to the shore. Our front page 
illustration is drawn looking downstream toward the 
Brooklyn Bridge, the easterly towers of which are 
visible in the distance. The side of the caisson is 
broken away in the drawing in two places for the 
purpose of showing the elevator shaft and the cage 
descending with workmen. The construction of the 
roof, walls and bulkheads of the caisson is also clearly 
shown, and in the working chamber a workman is 
seen directing a blowpipe hose against the loose ma- 
terial on the bed of the river. When the caisson has 
reached solid rock, the whole interior of the working 
chamber will be filled with tightly-rammed concrete 
up to the very roof, thus providing a solid concrete 
and timber mass from the rock level to the top of the 
caisson, which will be 37 feet below mean high water. 
The surface will be carefuily leveled off, and upon it 
will be built a solid masonry pier, whose base will be 
67 feet by 134% feet, and whose coping will be 23 feet 
above mean high water, the total height of the masonry 
pier being 60 feet. We are indebted to Mr. F. M. Syl- 
vester, the Resident Engineer in charge of the work, 
for courtesies extended in the preparation of this 
article. 

_ --+-eore - - 
The Current Supplement, 

A large picture of what is perhaps the largest crane 
in the world constitutes the frontispiece of the current 
SuprpLeMENT, No. 1378. A full description of the crane 
is also published. A subject which should be of rare 
interest to engineers is the purification of feed-water. 
The article in which this matter is treated is very fully 
illustrated and very exhaustive. Dr. H. F. Keller dis- 
courses entertainingly on the gases of the atmosphere; 
and Dr. Stephen D. Peet tells something of ethnic 
styles in Central American architecture, illustrating 
his text by good pictures. Messrs. Swinburne and 
Cooper’s paper on the “Development of Electric Rail- 
ways,” which has attracted such widespread attention 
among electrical engineers, is published in the current 
SuprteMENt. The recent Nice automobile races are 
described, and some of the vehicles that took part 
are illustrated. An article of timely interest is that 
on the unveiling of the Rochambeau statue, which is 
accompanied by a picture of the statue itself. 








oe 
Iron Ore in Porto Rico, 

Dr. David T. Day, Chief of the Division of Minéral 
Resources of the Geological Survey, returns from a 
trip to Porto Rico with accounts of the iron resources 
of the island His superficial inspection rendered it 
difficult for him to ascertain how productive the ore 
beds might prove to be But it seems certain that 
there is enough to warrant the growth of a fair-sized 
industry. Gold is not found in sufficient quantities to 
warrant a repetition of the Klondike excitement. At 
present about four hundred families are engaged: in 
gold-mining. The product of their labor is carried to 
the stores, where it is weighed and given in exchange 
for food, clothing and cattle. 
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Automobile News, 


In the recent speed trials organized by the Auto- 
mobile Club over a kilometer course at Gunton Park 
the highest average speed for four runs was attained 
by a 50-horse power Napier carriage, which covered 
the distance at the rate of 44 miles per hour. A 24 
horse power Mors car gave an average speed of 41 
miles per hour. The road surface was heuvy, and two 
runs were down hill and two up hill. 


Emperor William is doing his best to promote the 
alcohol industry. He has induced the North German 
Lloyd and Hamburg-American lines to adopt, experi 
mentally, spirit motors on their smal! harbor craft. It 
is said that the Krupps are about to order an eight 
horse power spirit motor for their station at Meppen. 
The Alcohol Association will supply the spirit for these 
experiments gratis. What the outcome of these experi 
ments will be is hard to say. That aleoho! ought to 
prove an admirable fuel is evident erough from the 
recent trials made in Paris and Berlin, but up to the 
present time no satisfactory alcohol motor has been 
invented. There is here a chance for inventors, 


One of the latest men of prominence to testify to 
the usefulness of the automobile to a business man in 
the time saved going to and from his business is Mr. 
H. C. Frick, the well-known steel magnate of Pitts 
burg. Mr. Frick uses a powerful machine to cover the 
fourteen miles from his home to his office twice daily, 
and the time consumed in the journey is but twenty- 
che minutes. The millionaire is reported to have said 
the time saved him by the new means of locomotion 
amounts to at least half a million dollars yearly. At 
the present rate of improvement, it will not be long 
before the automobile will compete with the railroad 
over much greater distances, and the life of the cinder 
begrimed commuter will be freshened by a rapid ride 
to business through the clear morning air from his 
country seat twenty-five to fifty miles away. Good 
roads are all that are needed to cause such prophecies 
to be realized. 


An ingenious sparking plug, called the “Seer,” has 
been devised, in which the usual porcelain core has 
been replaced by a glass thimble. The metal portion 
of the plug is of the standard pattern, and the glass 
can be adapted to existing plugs. As a means of view- 
ing the spark while the plug is in place it has obvious 
advantages, for it is not always certain that a plug 
needs attention when one unscrews it to see. If the 
plug is so dirty that the spark cannot be seen through 
the glass, there is certainly occasion for cleaning, but 
the advantage of being able to view it from outside is 
emphasized by the fact that an external spark when the 
plug is dislodged does not occur under the same con 
ditions as in actual use. The heat and the pressure 
are disturbing factors, and it is therefore a decided 
convenience to see that the plug is doing its work 
correctly. Tough glass, which is less fragile than 
porcelain, is used, and experimerits have shown that the 
glass is less likely to get dirty than porcelain, proba 
bly owing to its higher degree of polish. 


The automobile with which Messrs. Lehmess and 
Cudell have started from London to make a tour 
around the world, is of the Panhard & Levassor make, 
with a Centaur motor of 20 horse power, four-cylinder 
type, with four speeds and rear movement. To avuid 
breakdowns caused by the igniting apparatus they took 
three kinds with them: a gasoline burner, an auto 
sparker and a third igniter fed by accumulators which 
they will charge from dynamos. The four wheels have 
equal diameters and the front wheels may be placed in 
the rear, being provided with bosses for attaching the 
chain-wheel. The reservoirs contain 150 gallons of 
petrol, 25 gallons of water and the same of oil. The 
weight of the six passengers and baggage is 6,600 
pounds, The automobile carries also Mr. G. 8. Harvey 
and Baron de Breyne, besides a mechanic and a cook. 
The party started from London on the Irt of May. 
They are to remain in Paris abotit ten days and will 
then start on their tour around the world. The route 
has been carefully studied. They will pass by Brussels 
and reach Berlin by way of Cologne and Magdeburg. 
Upon reaching Russian territory they will pass by 
Posen, Grodno and Wilna to St. Petersburg, which Dr. 
Lehmess counts upon reaching about the end of May 
Then come Moscow, Nijni-Novgorod and finally Ischel- 
binsk in the Ural region. They will pass through 
Asia by way of Siberia, through Omsk and Irkoutsk, 
ahd traverse China by Urga, Kalgan and Pekin, thence 
embarking at Shanghai. They will have one stage in 
Japan, from Nagasaki to Tokio. After stopping at 
Honolulu they will embark for San Francisco and 
undertake the tour of America, passing by Mexico, 
New Orleans, St. Louis, Chicago and New York, after 
making a point as far as Canada. From New York 
they will sail for Southampton. The party expects to 
reach London in eight months, if all goes well. At 
aris Mr. Cudell found one of his friends, Mr. O. Hey- 
mann, who is to accompany the party with a 12 horse 
power Ader machine and serve as scout along the road. 


| 
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POMPEII. the Large Theater and the Small Theater. Back of CYNIPS POLYCERA. 

With the lone-drawn-out tragedy of the West In- the Large Theater is an open-air gymnasium and the BY M. C. FREDERICK. 
dian eruption eing now enacted before our very Temple of Isis. The street which is so prominent an No photograph nor description can portray the deli- 
eyes, the parallel disaster that happened to the Roman object is the Stabian Street. The streets were laid cate beauty of the home of the young Cynips polycera. 
seaside resort of Pompeii takes on an added interest, out with great regularity and the public buildings It was at thé foot of the Santa Ynez mountains, across 
in spite of the interval of nigh upon two thousand form two groups, one lying about the Forum and the the range from Santa Barbara, that I saw them for 
years that has lapsed since the city was buried. The other is the group which we have just described. The the first time, depending from the under side of white 
destruction of Pompeii differed from that of St. Pierre Forum measures 497 by 156 feet, including the colon oak leaves like fairy bells or tiny fantastic Japanese 
in that while the modern town was practically razed to nade. No vehicles of any kind were permitted in it, as lanterns. In the midst of a natural park, consisting 
the ground, the buildings of Pompeii were left stand is shown by the upright stones at the streets, which mostly of magnificent live oaks which have been jeal- 
ing, although they were buried entirely out of sight by ously guarded from the woodman’s ax that has almost 


the falling volcanic ashe denuded the region of timber, are a few stately white 


There is no city in the antique world of which we ey bear a bountiful crop annually of 


oak trees. Tt 
rosy-cheeked “oak apples;” but it was only on a 


know so much as Pompell—a place whose sudden ex 


tinction was, perhaps, the most important event for white oak scrub that the remarkable Cynips polycera 


Roman archmology which could have occurred The was found, the insect mother who provides so curious- 


literature on the subject is most extensive, and we ly for her prospective offspring, evidently selecting 
have in one bibliography of the subject no less than the tender, juicy, leaves of the young tree in prefer- 
ence to the less vigorous growth of the mature ones 


With a leaf for a canopy these brilliantly-colored 


five hundred titles 


Pompeii in the old days | 


lay nearer the sea and the 
and highly-ornamental homes are easily overlooked, 
but an observant eye once catching the gleam of the 


white-and-rose, so delightfully blended, follows up the 


River Sarno than at present. It stood on an elevation 
a third of a mile from the sea, offering a charming 


spot for a sojourn or a permanent residence, so that 


it is little wonder that Pompeii was so popular with discovery until a veritable wonderland is revealed. 
the Romans. We know very little of the city prior to As not even the tiniest opening is visible through 
ite destruction except that the inhabitants engaged which the occupant might have entered in its earliest 
in commerce and agriculture, and did quite a business infancy—not to mention the access of air and food— 
in millstones At the time of the great eruption of it is hard to believe these starlike fairy bells the 


79 A. D., the population was a very mixed one. habitations of living organisms 





In A. D. 63 the city was visited by a violent earth , : How the little grub gets inside has long been an 
quake which threw down most of the buildings in the CYNIPS POLYCERA. open secret of the student of natural history, who 
city, and there was just about time to rebuild the knows that the multitudinous variety of galls found 
public buildings when the great catastrophe occurred bar all passage to chariots or carts. Gates were pro on rose bushes and other vegetation, but chiefly upon 
This was perhaps fortunate, because now we have vided, so that even pedestrians could be kept out if the oaks, are caused by the sting of a little fly who 
the remains of the city built nearly all in one period it was thought desirable. The Forum was given up to lays her eggs in the soft tissues of leaf or stem 
The damage was done by the volcanic ash and pumice temples, markets and buildings connected with the The male of some kinds of gall flies has never been 
made into a kind of muddy rain, combined with earth administration of the city The principal buildings discovered, hence parthenogenesis is believed to meet 
quake shocks. The woodwork of the buildings was were the Basilica, the Temple of Apollo, the Market this deficiency in nature. The female is provided 
not set on fire, but was so desiccated and charred Buildings, City Treasury, the Temple of Jupiter, the with a hair-like ovipositor snugly coiled within the 
that it has not been in most cases preserved. There Sanctuary of the City Gods, the Temple of Vespasian body except when in use, and then it is thrust into the 
is every indication that a copious rain fell with the and the Voting Place. The Baths of Pompeii were soft under side of the leaf and forms a conduit through 
ashes. It is estimated that 2,000 persons perished naturally on a small scale, but owing to their ex which the egg is embedded beneath the surface. It is 
in the catastrophe The city. formed an irregular cellent preservation and the certainty with which the believed that an irritating fluid is also injected into 
oval four-fifths of a mile long and two-fifths of a mile use of the various rooms can be assigned, we derive the puncture which causes the strange growth known 
wide. it was surrounded by a wall and there were from them most of our information regarding the ar- as a gall and within which the egg is hatched and the 
eight gates. The city took its shape from the end of rangements of ancient baths. The Amphitheater lies larva lives until ready to emerge into the world, when 
the old lava stream in which it lay, which ran southeast at a distance from the other excavations Its length it bores its way out How the beautiful colors origi- 
from Vesuvius. Our engraving is from a model of is 444 feet, breadth 342, and is small compared with nate when they are no part of the life of the tree, 
Pompeli which gives a much better idea of the city other amphitheaters, but was naturally large for the and what part they play in the economy of gall-fly life, 
than can be obtained in any other way. The visitor town, 80 that only a part of it was provided with seats. no one has yet told us. 
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: VIEW SHOWING THE PRESENT CONDITION OF THE EXCAVATED CITY OF POMPEII. 
is supposed to be looking from the Stabian gate The houses of Pompeii are worthy of special study The cradle of the Cynips polycera has but small 
The theater or colonnade, used as a barracks for They face the streets, which are usually the average attachment to the leaf but spreads into a bell-shaped 
gladiators, is on the left and is shown with the col width, being 10 to 20 feet There were sidewalk form, the broad end usually flat, and the rim serrated 
umns of the colonnade Directly beyond, will be seen with curbing and broad ruts were made by passing by the horn-like projections from which it takes its 
the termination of the triangular Forum, while in wheels. Only the principal streets were wide enough name. In substance it is soft and juicy like apple, 


the center are two theaters known respectively as for two vehi s to pass. quickly shriveling if the branch is detached from the 
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tre Unlike many parasitic growths the cynips do not 
seem to interfere with the health of the leaves or 
plants, those so studded being quite as thrifty in ap- 


pearance as the others 
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RAILROADS IN CUBA. 


BY WALDON FAWCET 


The railway systems in the 
Island 


factors in the 


existent and prospective 


of Cuba constitute one of the most important 


promised development of the new re 


neglect in the past to comprehend the 


attrib 


public lo a 


full value of transportation facilities must be 


uted, in a measure, the retardation of the commercial 


industrial advance of the country; but neverthe 


Cuba 
r foundation 


and 


less the dawn of the new era in has found 


hand a very fa 


equipment of 
operated. 


ready to 


rail lines, steam or electrically Moreover, 


the inauguration of American military control was 


coincident with the promulgation of an enterprise 
through 
and 
importance; 


slightly 


for the construction of a great trunk line 


the center of the island—a long-awaited sorely 


needed undertaking of pre-eminent and 


finally, other projects of only lesser import 


ance but awaited the establishment of a stable govern- 


ment to take definite shape 


The railroads of Cuba are divided into two general 





Raising the Tracks at Jucaro. 
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have submitted statements the profits of all the lines, 
would amounted to about $2,120,000, 
The existing railways in Cuba are owned largely by 


if pooled, have 
British capitalists and the headquarters for a majority 
of the various operating companies are in London. 
In order to convey an idea of the conditions obtain- 
ing in the case of a thoroughly representative Cuban 
railroad, it well to direct momentary atten- 
Principe and Nuevitas Railroad, 
one of the oldest and best-paying lines on the island. 
The line extends from the Nuevitas for a 
distance of 45 miles to the important inland city of 
Principe, through a level region principally 
to cattle raising, but in which a number of 
One of the rea- 
sons why this system constitutes so valuable a prop- 


may be 
tion to the Puerto 


seaport of 


Puerto 
adapted 
large sugar plantations are situated. 


erty is that it has no bonded indebtedness and pays 
handsome dividends to its few shareholders—it being 
a close corporation, composed of less than a dozen 


stockholders. 

The operating company is virtually a private cor- 
poration, with a capital stock of $1,000,000 and eight 
stockholders, each of whom holds one share of stock. 
The government and administration of the affairs of 
the company are in charge of a committee composed 


of three stockholders, elected annually by the others 
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leased to private corporations, following the example 
of the Mexican government, which, after expending 
millions of dollars on the Tehuantepec Railroad, final- 
ly leased it to a2 English firm. 

As indicative of the equipment available for the 
development of the mineral resources of Cuba it may 
be noted that several of the corporations operating 
iron mines on the island control their own rail lines. 
This is the case with the Spanish-American Iron Com- 
pany, the Juragua Iron Company, the Cuban Steel Ore 
Company and the Sigua Iron Company. The Spanish- 
American Iron Company owns five freight locomotives 
and sixty ore cars and has transported 
30,000 tons of iron ore a month. 

The interest in the Cuban railway field 
naturally centers in the operations having for 
their object the extension of the transportation facili- 
ties of the island. Prominent among these is the 
project of the Havana Electric Railway 
which has undertaken to reconstruct and 
street railway system of Havana, giving the Cuban 
metropolis a thoroughly modern urban 
The new 7-inch girder rail weighs ninety pounds per 
yard; the steel ties are spaced every ten feet, and the 
is of concrete 74% inches thick, with vitrified 
block paving. When completed 


as high as 


deepest 
new 


Company, 
extend the 


system. 


roadbed 


brick and asphalt 


oi 


Masonry Piers for Bridge Across Guaninicum River. 


Pile Trestle Bridge on the Eastern Division. 


classes: the public railways and the private or plan- 
tation railways, the latter being designed, of course 
for marketing the products and aiding in the distri 
bution of supplies on the large estates on the island 


The public 1ilways comprise seventeen separate sys 
tems, although nearly all are owned and operated by 
five compani ind their aggregate length is in the 
neighborhood of 1,225 mile There are i07 planta 
lion or private systems totaling 872 miles in length, 
and thus the total railway mileage amounts to 2,097 
miles 

In view of the fact that these lines have been built 
In a tropical island, where it is necessary to exercise 
great care in the construction of tracks and bridges 
that the may withstand the exactions of the rainy 


Seasons when water in torrents descends upon the 


road-beds, the cost of construction constitutes an in 


teresting 


phase in their history The 124 railroads 
of all kind represent a cost of $68,474,407 in gold. 
Of this sum $57.164.715 was ¢ xpended for the public 
railways and $11,309,692 fe the private lines Two 
of the public railroads have been operated at a slight 


loss for sor he others have 


ne time past; bu ll 
Profitable in a greater ot 
last calendar year fo 


proven 
e. During the 
operating companies 


degr 


which the 


RAILROAD CONSTRUCTION IN CUBA. 


not eligible to re- 
The 
line has twenty bridges and seven pontoons with walle 


by a plurality of votes and who are 


election. They perform their duties gratuitously. 


and pillars of masonry and trusses of steel and a 
large number of culverts also of masonry. The sta 
tions are of lumber and tile, and the rails are of 


The 
rolling stock consists of five passenger and five freight 
the 


coaches 


American, steel, weighing fifty-six pounds a yard. 


weighing sixty tons, eleven 
freight The tele- 
graph this was con- 
structed in co-operation with the Spanish government, 


locomotives, heaviest 


passenger and 137 cars. 


line in connection with system 


the cost being shared equally. There are two wires 
extending the entire length of the road, the wpner 
wire being for government use and the lower for the 


use of the railroad 
Several eof the 


company 


smaller and less important railway 
government as an 
One of these, 


Spanish govern- 


lines in Cuba belong to the new 
sovereignty 
cost the 


Private 


inheritance from Spanish 
the Jucaro-Moron 
$1,152,800 in 


to purchase at least 


system, 


ment gold. parties are willing 


one of these railroads, reimburs 


ing the government for the full amount of the first 
cost, and it is probable that ultimately all the lines 
under governmental control will be either sold or 





Railway Headquarters at Ciego. 


there will be thirty-six miles of single track, and the 
cest of reconstruction will $3,000,000. There 
will be 110 motor cars with two 25 horse power motors 
on each car, and the power house will represent when 
about 


exceed 


all machinery is in place an investment of 
$480,000. 

However, the enterprise of supreme importance in 
the transportation field, if not indeed in the entire 
range of activities on the island, is found in the project 
being carried out by Sir William Van Horne, the 
builder of the Canadian Pacific Railroad, 
capitalists associated with him in the construction of 
a central line of throughout the length of 
the island. This railway,” as it 
aptly termed, and which will exert a 
influence for the development of the 
and all its resources than any other one undertaking, 
foreign 
prior to the Spanish-American 
failed of 


Clara to 


and the 


railroad 


“backbone has een 
more powerful 
general island 


was an objective institution with capitalists 
for half a 

war; but all 
The 
completed 
but there will be 


century 
their 
from 


schemes consummation. 


main line Santa Santiago, to be 


this spring, is about 350 miles in length: 


feeders to the north and south coasts 
length of the system 


The 


bring the aggregate 
1,000 miles 


which will 


to approximately branches or 
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feeders will reac il rt is Nipe, Baracoa, Gib 


ira and Manzat onnecting them with the interior 


ind affording al 


the plantatio ilong the lines 


rhe Cuba Company, as the Van Horne yndicate 1 


known, ha irried on it construction work in the 
face of many Micultiec not the least of which was 
found in an inability to secure a governmental fran 


e or even a permit for construction, and the con 


chasing outright a private right 


of way Howeve the same energetic tactics which 
haracterized the construction of the Canadian Pacific 
K road were adopted, a working force which at times 
xceeded 6,000 men was employed, and at certain por 
tions of the route the line was carried forward at 


a rate considerably in excess of a mile a day rhe 


construction of this new railroad has been thorough!) 


in aceord with the latest approved modern practic 


spect Although it has been necessary to 


im every 


provide an immense number of bridges, owing to thi 


volume of water which falls during the rainy season, 
teel construction has been employed exclusively, and 
the rolling stock and equipment is identical with that 


to be found on the most important railroads in the 
United States 
--?oro 
THE NICE-TURBIE RACE. 
nY UR PARIS CORRESPONDENT 
After the suppression of the Nice-Abbazia race, which 

was to have been the main event of the 
had to fall back on the Nice-Turbie 
Rothechild their 


which had cost so much labor in the 


ay season at Nice, 
the chauffeurs 
hill-elimb and the Cup to try new 
racing machines 
rurbie hill-climb is a severe test for 


The road starts 


preparation rhe 
the machines in more ways than one 
Nice 


the mountainside to the 


from and winds up 





shipping points 
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ords in the Paris-Nice concourse. At La Turbie was 


noted a novel type of electric automobile made by 


Lohner & Porsche, of Vienna, which will be described 
later 

+ 0 —— 

COMPOUND STEAM ENGINE OF 
NOVEL DESIGN. 


The compactness of the engine shown below is read 


AN OSCILLATING 


ily seen by comparing it with the foot rule standing 


beside it. Occupying as it does, less than one cubic 


foot, it nevertheless has abundant power to pull a 1,000- 





THE STOWELL OSCILLATING COMPOUND STEAM 
CARRIAGE ENGINE. 





May 31, 1902, 


pound automobile out of a mud hole or send it quickly 


up a steep ascent; for although normally the engine 


develops but 4 horse power, by a simple changing of 


instantly by the movement of a 


made to take 


valves accomplished 


special handle, the cylinders may both be 
high pressure steam, thus more than doubling the power 
and enabling the engine to develop 9 horse power 

The illustration shows plainly the piston and cylinder 
construction The engine is built on similar lines to 
most rotary engines as far as these parts are concerned, 


blade, B 


between the faces of the 


The piston consists of a flat secured to the 


shaft and adapted to oscillate 
abutment, A, through five-sixths of a revolution. The 
steam enters 
in the cut 
the blade 


from the 


through ports in the abutment not shown 
which direct the jet upon the outer end of 
thus obtaining the greatest leverage possible 
The inlet and outlet of the 
links 


4 special packing is employed on the 


initial pressure 
steam is controlled through ordinary slide-valves, 
and eccentri 
which causes little or no wear and assures 


valve stems 


a tight joint rhe engine is protected against steam 


leakage at all points where such leakage could possibly 


occur, by spring-pressed metal packing strips The 
blade, B, has two pairs of L-shaped packing strips, 
spring-pressed both sidewise and endwise; the abut- 


ment, A, holds a packing-strip in its lower face, which 
is pressed downward against the sLaft; and two rings 
on the ends of the latter within the cylinder, make a 
tight joint between it and the cylinder walls. It will 
be seen, therefore, that steam leakage is effectually 


guarded against, even after the engine has been in use 

for some time and the parts have become worn 
The long stroke—S8 inches—obtained in this engine is 
one of the 
principle followed in its design. It will be ob 
erved, also, 


construction the amount of 


main points gained by the use of the rota- 
tive 
that with this 




















village of La Turbie, situ- < ! steam required to fill th 
ated at the summit Not ne ‘a Ly Te 1 exceedingly short ports is 
only is the grade very steep \ a4 a R greatly reduced as com- 
but the route is unprotect- 4 é «a pared with other = slide 
ed by curbing on the outer = : : valve engines of corre- 
side and is on this account . F sponding length of stroke, 
quite dangerous Several * and the waste of steam is 
racing-cars met with acei sa . be thus brought to a mini- 
dents here, and one wa A . ~— } mum. The 8-inch stroke of 
mashed to pieces how b 7 . the piston is reduced toa 
ever, no one was seriously ae r. : a giant 3-inch stroke on the crank 
hurt rhe race took place ' i eo Z| shaft by means of the 
in a heavy fog, which was pinion, (, and segment, 8, 
a disadvanta as it pl which are made of harvey- 
vented th racers from ized steel and phosphor 
making their best time. At bronze respectively The 
the top were assembled a | pinion as is seen 18 
large party of chauffeu % squared on the shaft, while 
about the chronometer sta the segment and connect 
tion rhe heavy-weight ing rod are heavy and sub 
caravan had already ’ \ stantial, and. abundantly 
climbed up the slope and , able to transmit the power 
the vehicles were drawn er ae for which they were de- 
up in line to await the signed. Suitable counter- 
finish before cde ding to weights on the cranks bal- 
Monte Carlo The start ance the piston, connect- 
was chronometered by M ingrods and segments. 
rampile and the racers . The segments are pivoted 
tarted at 3-minute inter Ry er 1AY 4 on eccentric studs so that 
val The record was = is ‘‘ ida any wear of the gears may 
made by Mr. Stead on a 40-Horse Power Mercedes Machine (Daimler System)—Winner in Automobile Class, be taken up The low- 


Mercedes 


which covered 


t0-horse power 
machine 
the distan« of 15.5 kilo 


meters (9.6 miles) in 16 


min 373-5 sec Next 
came Gabriel on a 30-horse 
power Darracq, in 16 min 
03-5 sec One of the en 


gravings shows the Mert 


cede racing 


machine 
mounted by Mr. Stead and 
in the second will be seen 

light weight 
Mercedes and 


machines carried 


Gabriel in his 
race! rhe 
Darracq 
off the 
as three of the 


honors of the race 
former 


made the best time in th 


automobile class, and six 
of the latter came first in 
the light vehicle class. 
Osmont, on a De Dion 
motocycle held a very 
good place The Mercedes 


machines are built at the 
Daimler works at Canstatt 
(Alsace), and these power 
ful racers 


continue to be 


formidable ¢ 


the French 


mpetitors to 

machines 
The same bolds good in the 
heavy weight class 
a Daimler hauling wagon 
made one of the best rec 


wher 


30-Horse Power Darracq Machine 





NICE-TURBIE HILL-CLIMBING CONTEST 








pressure cylinder is of the 
same diameter as the high- 
pressure one—5 inches 

but is twice as wide, hav- 
of 2 


The steam exX- 


ing a cross-section 
inches 
hausts from the high pres- 
sure cylinder through the 
large hole in the center of 
abutment { whence it 
passes to the low-pressure 
cylinder. By means of the 
ifore-mentioned transform 
ing device for which pat- 
ents are now pending, the 
cylinder is 


for 


steam by a 


low pressure 
instantly available 
high-pressure 
simple turn of a_ handle, 
thus 


riage 


steam car 
with this 


giving a 
equipped 
engine an advantage simi- 
lar to that 


using two 


employed by 
gears, without 
the corresponding compli- 
cations 

The compactness of the 
engine is such that it cam 
housed in 


body and 


be completely 


the carriage 


- —— while on the road, should 


Winner in Light Vehicle Class. it be necessary to take it 


examination oF 
entire crank 


apart for 
repair, the 
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shaft, connecting-rods, segments, eccentrics, etc., can 
be removed at one stroke, by loosening the eight cap 


screws in the main bearings and removing the 
centric bearing pins of the segment and the pins upon 
which the links 
screws in all, 
The engine Stowell, of 
Springfield, Mass., and is at present being manufactured 
by the Waltham Watch Tool Company, of that city. It 


has been given some severe tests as to its strength, 


slide—less than a dozen nuts and 


is the invention of Mr. B. F. 


power, economy, and wearing qualities, and has demon 
strated its efficiency in these respects. The manufactu- 
rers, in introducing it, are confident that it will filla 
long-felt want for a substantial, economical, and simple 
steam motor for automobiles and all light power pur 
poses, and they believe the principle to be equally well 
adapted to engines for heavy service. 
a 0 
WAVE AND TIDE MOTOR, 

utilizing the wonderful 


Man's toward 


power of the ocean should be followed by the public 


progress 
with great interest; for the energy stored up by the 
motion of tides and waves is being used increasingly 
Most wave 
worked by the striking power of the waves. 


motors are 
We show 
here a motor which is designed not only to utilize the 


for operating machinery 


impact of the water, but also its buoyant power, thus 
making use of the rise and fall of tides. The 


motor is mounted on a foundation situated at the 


water's edge and consisting of a smooth inclined 


A float is arranged to slide up the incline under 
gravity, it 


floor 
the action of the waves and to return by 
being mounted on wheels which travel between guide 


rails on the framework at each side. In order to trans 


mit the up-and-down motion of the float to a main 
shaft, the following device is provided Cables are 
fastened at one end of the float and, passing over 
pulleys at the top of the incline, are brought back 


and secured to drums on the float. As the float moves 
up or down the incline, the cables are wound on the 
drums by the rotation of pinions which are secured 
to the drum shaft and which engage the racks on the 
framework at each side As the cables are wound up, 
they cause the pulleys at the top of the incline to ro- 
tate first in one direction and then in the other, ac- 
cording to the travel of the float. In order to com- 
for the contraction of the 


pensate expansion and 


cables, they are made to pass over loose pulleys 
mounted in suitable guideways on the side frames 
Weights are hung to these pulleys and draw them 


downward, thus maintaining a constant tension on the 


eables. In order to utilize the power thus far gained, 


it is necessary to transmii the alternating rotation to 
only. To 


shaft traveling in one direction 


two pulleys are secured to one end of the 


a driving 
this end 
pulley shaft and connected by belts to pulleys on the 
driving shafts, one of the belts being crossed. The lat 
ter pulleys are so connected by pawl and ratchet mech 
anisms to the driving shafts that first one and then the 
other will act to drive the shafts in a single direction. 
be attached to the shaft to steady the 
If desired any number of floats may be 
transmitting 


A flywheel may 
rotary motion. 
connected to a line of shafting, each 
power independently It will be seen that by this con 
struction a maximum power is obtained; for not only 


the impact of the waves is utilized, but even the slight 


est motion of the float 
causes a rotary motion of 
the driving shaft The 


floor and framework offer 
but slight 


the waves, and are 


resistance to 
special- 
ly designed to withstand 


the fury of an ocean 


WAVE AND TIDE MOTOR OF SIMPLE CONSTRUCTION. runoff 


storm—a vital point in the construction of all wave 
motors. Mr. W. Bochert, of Carson City, Nev., is the 
inventor of this motor. 
—> + e+e 

An Austrian millionaire named Darcy is said to have 
obtained a concession to work the oil belt in southwest 
Persia. Surveying has begun for a pipe line 360 miles 
long from the Kerkah Valley to Mohammerah. The 
oil is believed to be purer than the Russian and to be 
abundant. 
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LAMP-HANGER. 

Having experienced the inconvenience of the ordi- 
nary non-adjustable electric lamp, Mr. H. J. Harri- 
son, of Juneau, Alaska Territory, conceived of an ar- 
rangement similar to the usual shade-roller, whereby 
the lamp could be raised or lowered at will to any 
desired position without interfering in the least with 
the proper transmission of the electric current. 

The construction of this device is shown in our i! 
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ADJUSTABLE ELECTRIC-LIGHT HANGER. 


Flexible conducting-cords or wires connect 
winding drum on which the 
cords are coiled Through 
wires leading into the spool, these conductors are elec- 
trically connected to conducting pins inserted into the 
These trunnions find 
depending arms of the lamp hanger 
frame and are properly insulated from the pins. Con- 
nected to the electric circuit are two 
which bear against the projecting ends 
of the conductor pins and supply current to the lamp. 
Each spring arm is held in place by a small projection 
found thereon, which enters a center hole in its re 
spective Directly above the winding 
drum is a shaft, also mounted in the depending arms 
of the frame. At one end of this shaft a large gear 
which engages a pinion on the 
winding drum below. At the other end a coil spring 
is secured which tends to wind up the drum whenever 
the latter is released from the retaining device. The 
retaining device is seen at the end of 
the winding-drum and consists of a 
notched disk held by detents just as 
the ordinary shade roller is held. 

This construction fills all require- 
ments. A quick, downward pull re- 
leases the holding device and permits 
the lamp to be raised to any desired 
position, where it is held by the de- 
tents entering the notched disk. No 
interruption in the flow of the current 
takes place, for the spring arms are 
continually bearing against the con- 
ductor pins and supplying the lamp 
with electricity. 


lustration. 
the lamp to a spool or 


when the lamp is raised. 


hollow trunnions of the spool. 


bearing in the 


poles of the 
spring arms 


conductor-pin. 


wheel is fastened 
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The Endurance Tests and Speed 
Trials of the Automobile Club 


of America, 


On Decoration Day the second auto- 
mobile endurance tests of this year— 
mile trip from New 
opposite Green's 
Conn., and return will be 

under the auspices of 
Club of America. 
participate in 


a one hundred 
York to a_ point 
Farms, 


the Automobile 
Probably not over fifty vehicles will 
the test, as the entries have not been as numerous as 
Long Island Club’s run, owing, 
that the Connecticut roads are 


was the case in the 
no doubt, to the fact 
by no means as smooth as those on Long Island, and 
The prohibitions 
have 


the hills are much more numerous 
the Automobile Club has made against racing 
also had a salutary effect in keeping out of the con 
test those who go in for speed and attempt to keep in 


the background the real purpose of the test. It is 


385 


interesting to note that whereas in the recent en- 
durance run on Long Island, steam and gasoline ma- 
chines were about evenly represented, in this run 
only one-fourth of the entries are steam. Another 
significant fact is that in both contests the electric 
carriage was not represented, although every induce- 
ment was made the manufacturers of such vehicles, by 
allowing them to change or replace batteries at suitable 
points en route. Although the electric carriage is the 
most perfect machine the Americans have produced, 
and with the present batteries is capable of being used 
for touring in some sections most luxuriously, 20 man- 
ufacturer seems willing to demonstrate its capabilities 
on long journeys, as has done in France and 
England. A 7 horse power Baker electric has been 
entered in the speed trials, however, and this will be 
something of a novelty. 

The speed trials will be held on Staten Island, May 
31, on a straight course. 

The time will be taken for the mile and Lilometer, 
as covered from a flying start. It is hoped that records 
will be beaten and new ones made, although in the 
absence of some of the millionaire racers, fewer power- 
ful machines are entered than was the case before, 


been 


ore —_ = 


FRICTION CLUTCH PULLEY. 

Two Illinois inventors have just received a patent 
on a clutch pulley of novel design. The arrangement 
of the pulley permits a powerful grip on the driving 
shaft which may be easily thrown on or off by the 
operating lever. The construction is fully brought 
out in the accompanying illustration, in which the in- 
vention is shown as applied to a wooden pulley. A 
clutch disk, A, is secured to the driving shaft, and the 
pulley rim is supported by two webs, B, mounted at 
each side of this disk. These webs, as shown, have 
four arms each which extend from the hub portions 
and at their outer ends are bolted to an inner ring of 
the pulley rim. A series of levers, C, extend through, 
and are fulcrumed to, the spokes of one of the webs. 
These levers have their inner ends projecting over the 
clutch disk and carry clutch members, D, provided 
with working faces of leather or analogous material. 
The working faces are dovetailed into place, and when 
worn out may be easily removed and replaced by others. 
The outer ends of the levers are connected by rods: 
and turnbuckles in such a manner as to form toggles 
which are actuated by sliding the sleeve, A, on the 
driving shaft. This is accomplished by operating the 
lever, F, which is connected with a collar mounted on 
the sleeve. By throwing the toggles the clutch mem- 
bers, D, may be engaged with the disk and thus the 
pulley will be fastened to the shaft. Upon 
members from the disk, the 
When thrown out of 
itself stands still, 
therefore the parts 


wheel or 
disengaging the clutch 
pulley will be rendered loose. 
engagement, not only the pulley 
but also the clutch devices, and 
are exposed and may be adjusted at will, notwithstand- 
ing that the driving shaft may be turning rapidly. 
Proper adjustment can be made of the toggles by turn- 
ing the turnbuckles. The disk, A, serves the second- 
ary purpose of holding the pulley on the shaft, it being 
necessary to fasten the disk only to the shaft. The 
parts of the pulley are then assembled about the disk 
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POWERFUL FRICTION CLUTCH PULLEY. 


The inventors of this device 
Allen, Cairo, Ill. 


and thus held in place. 
O’Brien and H. L 


—“—f.- eo er 


are Messrs. T. J 


A combined pilot buffer and coupler has been de- 
signed and patented by W. H. Lewis, superintendent 
of motive power, and C. A. Seley, mechanical engineer 
of the Norfolk & Western system. The coupler is of 
the standard M. C. B. form and the shank is cored out 
longitudinally to form a recess for the reception of the 
buffer springs. 
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Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
wili tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once und we will 
send you the name and address of the party desir- 
ing the information. In every case it is 
sary to give the number of the inquiry. 


MUNN & CO, 








Catalogue free 
for 


Marine Lron Works. Chicago. 


Inquiry Ne. 2626.—For a machine 
cylinder beads in piling after being driven 


| 
putting | 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


May 20, 1902, 


AND BACH BEARING THAT DATE, 


(See note at end of list about copies of these patents 








Accounts, system of device for keeping hotel, 

J. Willey «++ TOO,465 
Acid and sulfur annhydrid, making sulfuric 

ee G Ge: TPMOEM so 05 vccccesacese 700,512 




















“U. 8" Metal Polish. Indianapolis. Samples free } \cid, apparatus for making sulfuric, A. M. 
G.  Sebillot 700,240 
Inquiry No. 2627.—For manufacturers of ad ting | Adding device, H. A. Smith 
machines, 1A ultural utensil k. M. Grummt 
wud. , —s " Air heater A. H. Lovejoy . 
WATER WHEELS. Alcott & Co.. Mt. Holly, N. J Sikes Gr aeinmeenie af auener and thtuntan, 
Inquiry No. 2628.—For engine lathes and ma ing tossi 
chines for making stoves with electric motors attuched. | Amalgamating machine, G. C. Seott 
4 Apartment house, W. C. James 
For mining engines. J. 8. Mundy, Newark, N. J } Autom athe switch, Tancock & Coc brill. 
' 26. : . ™ , | Automobile, Cotta 
wheuiry No. 2629. For machines for making | axle fo omen het ane Welker heashae for tail 
| wav cars, E. I Crowther 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell &t., | Azo ompounds, reduction of, M. Buchner 
Chagrin Falls, ( | Badge i B. Wilmarth 73 
Baking cup cleaner, Vautour & Prefontaine 700,584 
Inquiry Ne. 2630.—For makers of broom machin- | Ball ee Golf ball. Hand ball 
ery. talls, manufacture of KE, Kempshall 700,6 
Sawmill machinery and outfits manufactured by the caer chair cas be r, J 4 a 
Lane Mfg. Co., Box 13, Montpelier, Vt. | Bark strip cutting machine, E. L 


Inquiry No. 2631.—For makers of marine engine 


castings. 

We design and build special and automatic machinery 
for all purposes. The Amstutz-Osborn Company, Cleve 
land, Obio. 
63'2.—For ball ball-bearing casters 


mils in handling sheets, being a ball 
in any direction set on ball-bearings 





Inquiry N 
for use in rolling 
which will revolve 

Automobiles built to drawings 
The Garvin Machine 
New York 
3.— Fe 
Manufacturers of patent articles, stam ping 
light machinery. Quadriga Manufacturing Com 
y, 18 South Canal Street, Chicago. 


and special work done 
promptly Co., M9 Varick, cor 


Spring Streets, 





Iuquiry No. 265 w makers of turning lathes 
dies, 
tools 
pan 

Inquiry Ne. 2634. makers of fountain 
stocks 


For pen 


Clippings of everything printed on any subject in the 


American and foreign press. United States Press Clip 
ping Bureau 153 Lasalle Street, Chicago, Il. 

Inquiry No. 2635.—For makers of porcelains for | 
spark plugs of gasoline motors 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. The W. 


A. Wilson Machine Company, 


Inquiry Ne. 2636.—For 
out of aluminium 


chester, N. Y. 


R 


parties to make engines 


lhe celebrated “ Hornsoy-Akroyd” Patent Safety Oil 
Bngine is built by the De La Vergne Refrigerating Ma 
chine Company Foot of East 138th Street, New York 


Inquiry No. 2637.—For a kerosene oil 
generate 40) deg. of heat within four hours 
time of lighting 


burner to 
from the 


IDEAS DEVELOPED 
work for inventors and others. 
Hudson Street, New York 


263s. 


Designing, draughting machine 
Charles E. Hadley, 


Inquiry No. For a machine for covering 
k. 


wire with sil 
The best 

tricity is “ Experimenta! 

By mail, %. Munn & Co., 


book for electricians and beginners in elec- 
Science.” by Geo. M. Hopkins 
publishers, 361 Broadway, N. \ 


Inquiry No. 2639.—For a machine for forming | 
grass into twine by winding it with thread 

INVENTORS, ATTENTION !—Highest prices paid for 
novelties in card or paper. Hstablished W years. Ad 
dress The Tablet and Ticket Co., No. 87 Franklin Street 
Chicago, Ul 

Inquiry No. 2640.—For makers of double-action 


suction pumps 


rue CORPORATION.—Information about 
es, expenses, etc.. new book, %) 
cents. stamp for 


170 Broadway 


MODERN 
incerporation 
pages, vellum, 
sample pages. The Ronald Press 


Inquiry No. 2641.—For the manufacturers of the 
Acme oil and gas engine. . 


advantag 


postpaid Send 


t? Send for new and complete catalogue of Scientific 
and other Books for sale by Monn & Co., 361 Broadway 
New York 


Inquiry No. 264°2.—For dealers in counting ma- 
chines to be attached to typewriters or cash registers. 


Inquiry No. 2643.—For 
machinery. 
quiry Ne. 2614.—For dealers in 
owered ” tin picture frames 


B a 2645. 
b 


Pp. or less. 


Free on application, 


dealers in well-drilling 





aluminium ot 





Iequir 
engines 0 


Inquiry Noe. 2646.—For a foot or electric power 
machine for cutting cloth tn ovals or scallops. 
Inquiry No. 2647.—For makers of. car-building 


machinery. 


Inquiry No. 2648,—For a stationary gasoline en 
gine for running a small plant for cutting stones. 


Inquiry Ne. 2619.—For a power pipe-threading 
and cutting machine for cutting pipes 2 to 6 inches. 


Inquiry No. 2650.—For 
posal plants 


makers of sewage dis 


Inaniry No. 2651.—For makers of electric mining 
drilis and general mining machinery. 


Inquiry No. 2652.—For ax handle and spoke 
machinery ' 
Inautry Ne For manufacturers of cellu 





26 
loid or bard rubber goods 
Inquiry No. 2654, 


Inauiry Ne. 2655.—For manufacturers of 
graphic stones. 


For makers of coal briquettes 
litho 





Inquiry No. 2656.—For the manufacturer of the 
Grabler check protector 

Trautry Ne. 2657.—For dealers in useful indus 
trial toys 

Inquiry No. 2658.—For de-lers in oi) drills and 
machinery for operating the same 

Inquiry Ne, 2659,.—For makers of netting ma 
chines, especially for hammocks 

Inquiry No. 2660.—For manufacturers of nut 
crackers 

Inquiry No. 2661.—For dealers in hat creasers 

Inquiry No. 2662 —For dealers of aluminium in 
sheets 

Inquiry No. 26623.—For parties to engage in the 


construction of airships and light engines per horse 
power 


Tnauiry No. 2664 parties to make 
quantities, a small iron casting similar to a toy 


Inquiry Ne. 2665.—For 
robber rings 


parties to manufacture 


For manufacturers of spring 





Inquiry No. 2666, 
motors. 


584 | 


For makers of small gasoline | 


in large 


Brown 
. A. 















































7 
rel, collapsible, D. B. Jones 
wearing, antifriction roller, H. Howe 700,201 
Bearing, axk s 8 Van Luven 700,583 
|} Bearing cones, lock for adjustable ball, A 
0. Sinith 700,251 
Searing, device for assembling the rollers 
| ‘ roller, E I Crowther 700,178 
| Bee swarm catcher, E. Stemmler . 700,452 
Beer cases, combined fastener and corner 
| stay for, A arlson : 
telt shifter, automatic, R Fancher 
Berth guard and ladder, J Piaut 
| Bicycle, I. W. Keithley 
| Biceyele, H. ¢ Weeks 
Bicycle brake, A. Main 
| Binder, temporary E A. Trussell 
| Binders, sheet for serial, A & E.R 
| Kittredge 700, 506 
| Bit and reamer, combination, G. A. Lane 700,430 
iB furnace, oreross & Mitchell 700,549 
signal system, I Riche THO: 24) 
eanal, D. H. Wileox 
| tubes or hollow shafting, stopper 
| H. T. Mason 
| « 0. Jones 
| account, N. L. Dunean 
| note, A. L. Holton 700,648 
took supporter, revolving, Manuel & Not 
tingham 
| Bottle cleaner, D. H. Irving 
Bettle closure, J. M. Van Meter ° 
Bottle, non refillable, Farrell & Krease 
Bottle soaking and washing machine, C. H. 
Loew 
Bottle stopper, G. Lispenard . 
Bowling alley pin setting or resetting de 
vice, Z. D. Butts 700,614 
Box or chest and table combined, F. L 
Mitchell 700,355 
| Brake and power shifting mechanism, au 
toma tic J ’. Gail 00,415 
Brush, } Becker 700, 400 
| Brush bridle paint, G. ¢ Traub 700,263 
Buffing roll, A. B. Fowler 700,189 
Burglar alarm, G. Janke { 
urner See Gas burner Ol burner 
Surnishing or polishing machine 0 A 
Hanford T0642 
tutton mold, collar, J. 8 tarnes TOM), 6 
Calender roller, J. Kleinewefers 3 
Camera, roll t gz, R. H. Trumbull 71M), 264 
Can holder, I Funek 700,322 
Cap vizor and eye shield, combined, H. L 
Waldron 
Car bolster, W. P. Bettendorf 
Car, convertible, J. O'Leary, reissue 
Car coupling, J Timms 
Ca coupling, V Richards 
Car coupling, automatic, J. Darling 
Car door J R Thompson 
Car draft attachment, railway, M. J. Dono 
| van . 
| Car fender, street, C. O. West 
Car mining, D. I trown 
| Cars, friction draft rigging for railway, 
} Hennessey & Moore ’. 700,422 
|} Carbonated waters, manufacture of steril 
ized, T Wey 700,464 
Carbureter, Diehl & Barber 700,307 
Carding machine grinding attachment, J 
700,164 
( 4 il Humphrey 700,601 
( P. Cleal 700,171 
( Carroll ” 
( Ww Marr 
( Johnson 
‘ ing car wheels, core for, L. R. Fraught 
}‘ ’ products, manufacture of, M. Buch 
her 
| Chair and cradle, combined, A. Nadeau 
|} Charcoal heater rr. O'Brien 
j Chemical apparatus, J A. Wesener 
j Chimney cow or ventilator, M. Schwartz 7 
; Churn, M. Sweetman 7 
| Cigar clipper and match lighter, R. E. Jack 
|} Cigar package » A V ileox 
Cigarette making machine, F. Sticker 
Clock, secondary electric, S. P. Thrasher 
Clock striking mechanism, A. Tomek 
Clothes pin, wire, Lafo & Tirrill 
Cluteh, M i Fischer . 
Clutch operating mechanism, H. N. Covell 
Cock, ball, F. Ff ‘lage 
Coffee berry cleaning apparatus, Hastings 
& Harrington 7 
Coherer + Shoemaker 
Coin delivery machine, A. M. Crothers 
Composing tabular matter, machine for, M. 
( Indahl 700,330 
Compound or multiple cylinder engine, I 
Kling 00, 508 
Concrete and metal skeleton for building 
purposes, O Ruhl . 
Condensing system, steam, J. D. MeRae 7 
Conveyer belt, J. M. Dodge 7 
Conveyor chair, C. W. Levalley 
Conveying apparatus, F. R. French 
Cooling an rating device, J. ¢ Miller 
| Corset, L. 8. Foerster 
Corset A. BE. Parsons 
| Cotten gin, R. B. Lumpkin 
Couplings yoke and draft bar for, R 
Morris 
Cover for tumblers, ete., F. L. Jobson 
Cronberry piexer, C. M. Blydenburgh 
Coff holder, W. Thurman, reissu 
Culinary vessel I Ambler 
Cultivator, M. J. Todd 
Cultivator, lister, A Lindgren 
Cultivator, two-row, L. Kirlin 
Current collecting or trolley poles, pivot 
connection of, P. MeCullough et al 
Cutter head bit, Pardoe & Shimer 
Cyele motor driving apparatus, H. J. Law 
son . 
Damper R Winter 
Dehorning instrument trown 
Delivery mechanism Read 
Desk, cabinet . J and 
Detergents, making Bamberg 
Distilling J Roa ke TOO. 373, 











| Door 
Door Newell 
Door operating * mechanism, Braden & 
| Smalley 700,404 
Door secure D. J, Matheson T00, 527 
| Doors, operating and latch releasing mech 
anism for sliding, W. 8S. Lineoln.... 700,348 
Draft evener, E. Burns......cccccccccces 700,299 


(Continued on page 387) 
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Dredge, hydraulic, G. L. Cudner....... «-. 700,406 Level, ditching and terracing, - “ 99 Foot and Seale, vertical Te Ws Pe - Clarke......... 700,308 
Drier and kiln, Dowell & McHenry...... 700,482 | TD 0006e60seen00cuun ee 700,717 r Power Scraper, road, aan . Too oot 
Drilling machine, R. M. Downle........ 700,678 vers, thumb latch for adjustinent, Zz “Mac- Screw Cutting | Screw, yar, a. ‘Bell. F 700, 610 
Drilling or like machine, F. H. Pierpont 700,368 eer sceseseseses 200,213 eal lock R. Me ‘ 20) 
Dye and making same, azo, Schraube & : Jee Bolt lock. Door lock. . m — my 4 = sbees é¢ecen om . 
" Bucherer P sng sbacesnetaaes 700,565 » 9 Roberts......+5. sccccsccsecs 200,2 Seal lock, . Tr. men oe cowcess 700,502 
Dyes on indigo, fixing, E. Lurati........ 1 motion, Brindle & Steere... 700,618 * Sealing device, envelo A. Heydric h.....+ 700,190 
Dynamo or motor brush holding ring, F Loom, kindergarten, F. A. Foster........ 700,636 POR FINE, ACCURATE WORK | Seam for tin cana, end, WwW Thompson - TOU, STR 

B. Duncan eee «+» 700, 182 2 Loom reed. R, Wilms............005 eevee hey ¥ Send for Catalogue B. a. for tin cans, solderless end, W 
Edger, gang, ( Johnson ‘ 700,2 Lubricant indicator, P. Goe «eee TOO, 683 ERP re . 700,576 
Electric alarm, D Vial, Fils...... . 700, BSS Lubricants, testing, P. C. BE. Ge etse. ocvenes . 700,683 “x mPa co. Seam for tin « ans, * solderiess aide, Ww 
Electric battery, C. Hubert 700,497 | Lubricating hydraulic cylinders, means for, ater Street, Thompson ..... ‘ ... 700,575, TOO.5TT 
Electric elevator, J. Chambers... 700,676 | ee ® —% Ber errr «++ 700,270 Seneca Fati«. N.V..1.S.A. | Self play Ing. tnatrumen:, Flora, 700,412 
Electric heater, W B. Hinman 700,494 | Mail marking machine, H. B. «++ TOOS Separator, BK. C, Statle aaben ehites dae 4 .. TOORR4 
Electric motor and controlling means there- | Match machine, K. Wiessmer.............+ 700,392 FR FOL Sewing machine, shoe, T. Keith ve TOO, G08 

for, alternating current, R. Eickemeyer 700,310 | Match machine conveyer chain, BE. M. Lock- NOLS > SUPPL S Sewing machine spool FR ag Bowey & 
Electrical apparatus, means for ae | WOE, PFs ccccccecsccccscesess eeeecesss 700,433 RMockli@e soseveseees o> ceswane apes TOO, 167 

geet Gee Be. Wk CT ia 60 00kes ctdeases 700,335 | Match safe, G. H. Staten............ . 700,451 Sewing machine, welt, B. KE Winkle. -++» TOO,2T0 
Electrical outlet box, H. Kre i oe ies 700,: 340 | Matrices, making justified, A. W. ¢ ‘atheart 700,300 SEBASTIAN | LATHE C Shaft coupling, A. B. Tower.......... «++ 700,487 
Electrical storms, apparatus for demonstrat- | Matrix die mechanism, A. W. Cathe art. 700,301 - — oe gape | ty _ A. P. Rubl. . 700,582 
ing the phenomena of, G. J. & D. C. | Measurer and register, log, E. L. Arthur 700,286 | 7, heet carrying device. paouneta, a. ¥ 

Moore OCG FROM: Ti elite 700,536 | Mechanical movement, F. W. Jaeger........ 700.202 | Apple Economical Gas Engine Igniters. * Read eonta teseeeses 100,289 
Electrically winding up driving § springs, Medical cabinet, Rowley & Freeman...... 700,561 A hively hoe stretcher, (, P Asamore oonenbenes .. TOO,705 

apparatus for, H. Aron ‘ 7 Metal cutting, coping, and upsetting ma- — Seettioaey, AP. bm Me Shutter fastener, G. P. Rahn.... . 700,285 
Electrode, are lamp, R. Hopfelt 700, 495. chine, combined shape, D. Hammond.... 700,419 | rine Gas’ Engines, either touch or Skate, combined road and ice, J. Sakrze ‘waki 700,377 
Elevator door operating mechanism, H. | Metal working machine feeding device, jump operk, system. | We are, the a one ee combined, L. A. Burgard Hy 477 

én rr ee ee WE <csceetesveweslseneneee cueul 700,325 | leaders in the manufacture of Ig eeve holder, G. Carpenter............. T00,478 
E 1 appliance, 8 Metals, electrically pulverizing, P. hary.. 700,309 | Biting 2b ag snare, Sas Smoke consuming furnace, C. M. Barnard... 700,005 
Elevator signal device, 8S. D *** 700,619 | Metals from ores and serap coptaining Shen voter Oh a Snap hook, A. J. Towner....... seas» 700,081 
Endless belt feed or carrying apparatus, B same, extracting, 8. 8. Stadtler...-.... 700,563 Fiectrteal M pe bang Soap, making, T. Parziale........0.-..005 700,220 

M. Bishop . 700,474 | Microsc Dieckmann «+ 700,409 | No, 80 South St. € x on my Sole rounding machine, ©. F. ‘Cushing -«ees 700,084 
Engine See Compound or multiple cylin- Milk and obtaining same, modified, . von b= U.S Speed limiting means, safety, G. W. Hen 

der engine | yungern psane ewes York stock carried by Chas, K. Maller, 91 Reade Street, N, Y. COURS oo vadaconececcvnecuneumes ’ . 700,491 
Engine reversible device, Hage & Waller 700,639} Milk can, O. N ‘Ahiberg. . Pallet pia Office, The The Bourse; Chicago Office, 19-21 La Salle Street. Spinning, J. Widmer............ . 700,272 
Engine speed regulator, explosive, R. A. | Milk receptacle lock, Spool bianks, machine for making, 1. W. 

Fr seilfuss ‘ ‘ coesccccecsece TOO, wt Mining machine, M. B Carver ..... ° e¥ebscees : 700, 480 
Envelop or wrapper, reversible, W. Masters 70 Mining machine, H. B. Dierdorff. Spool or bobbin, B. B. Crocker.......:... 700.176 
Extensible trough, P. Maginr ape - oon Ae ad, KE. B Ne ampbell. Spraying device, I. & J. Zimmermann...... Ley 4 
Extension table, C. W. Munz.. | Mordanting animal fiber, 0. Have your s of Engines, etc., made, and small | Stairway, G. C. THyon.....ccccceceserevens 00, 455 
Eyeglasses, A. B. Critzer a 700, 623 | Motion, mechanism for conve rting, Mach y ~* . thoro hly equipped ma-| Stamp, time, Hess & Stoughton bimde-ves ..» 700,088 
Fabrics, machine for nce ws Nixon a ? Make ie POEL chine shop. eh imates cheerfully gi given. Starening peas KR. 5 Heinold......... 700,196 

terial to textile, R. Cornely.......... 700,305 otors, coo ing means or ro ary, n son H. BAR ea enderer, Y, Jacques... .o...++. 0,00) 
vos gover nen, w K ~ h useescasenseesens .511 ' Mov ing peavy bodies, apparatus for, C. V. atens ond Mig TOL BRASIER, Vehicles, nett qeseate for locomotive service. © hoe 

are register, ielsen ae owle sosetnars " > b WE apes asces ° 
Fastener for satchel purses, et¢ os r, lawn, E. H. Clifton. . . 1811. “18-15 Fitswater Street, Philadelphia, Pe * | Steam generator shells, eters, vte., 

J. Hinkel 700,329 | Music box, Otto & Schaub........--seeee. f manufacture of, B. F. MceTear. ; THO, 300 
Feed regulator, Moore & 700,219 | Musical instrument self play ying attachment, THE 2% H. P. WEBER JUNIOR PUMPER Stone molding machine, eeowupec N. F. Pal 
Feed water filter and heater, 26 | J. COUPVAME ccc cceeecseceeceeeeeceeeves 700,677 a 4 50 gallons 125 feet and 100 gallons ERS yh li REL pe RE a 
Feed water regulator, C. M | Nail puller, W PIN ERR SOT Ce 700,440 Stake teniarde ach at Gee tie wanes. All com Stopper: See bottle stopper. . Pe ; 

Fence machine, woven wire, F Nest, trap, W. Schile..........sseesese . 700,245 | Tine ia pre »portion iowater moe 2 sed. Want | Storage battery, L. W. Lombard. ...700,210. 700,686 
Fence post, Smith . Bisbee Nitrocellulose and « “ase in compounds, manu- — -~ | 800 Ibs, Engine speed 275 rev mw ang Can Stove, collapsible camp, F. L. Mitehell...... 700,956 
Fence post, C. Lea epee et facture of, C. Bernadac tenes 700,471 be used for other | Tr purposes, Sim- Stovepipe thimble, 8. Bollinger......... 700,614 
Fence post making mac bh ine, Smith & Bis- Nitro compounds, reduction of, M Buchner 700,672 | ple, safe and « al. Outside di- Strainer, vegetable, G. M. Gundel ; ‘ 700,193 
06605555.5c0ncesiuedete ses caeaeane Nitro or other compounds, electrolytic re- mensions, 9 ft. long, 3 ft. wide, 5 ft, Stump puller and tree tranaplanter, com 
Fender, A. Beck : i duction of, M. Buchner...........+. 700,670 — ~ ays 2% gallons per bined, W. A. Hammer 700,641 
Fertilizer distributor, W. P. Mize Nut lock, W. D. Hughes.........0.++0+s £00, pmopeey os Sugar, converting cellulose into fermentable. 
File and cabinet, letter, W. 8S. Grange oil burner, crude, T 700, Weber Gee and : A. Classen ........ 700,G18 
File, card index, G. F. Watt Oils, refining, E. 700,181 Gaso ine ingine Co., . ; Sulfur dioxid, apparatus for * generating, 
File, document,’ E. G. Waters Ore separator, F. » waters 700, 711 P. 0. Box 1114a, Kansas City, Mo. Moore & Martin....... ; ‘i 700,537 
Fine fuel furnace, R. Herzberg.......... | Ores, treating, / Miller ‘ 700,530 +7 Talhing machine Reis tripod support, 7 >, 
Finger ring, initial, F. G. Brey, Jr...2.... Ores, treatment of complex and refractory, _ BRISTOL’S Valiquet ..:----.--. "100,682 
Firearm, revolver, W. J. Whiting , . oe tenes si covecsoces 7oo.a83 RECORDING INSTRUMENTS. Tank heater, Beers & Griffin.............. 700,204 
Fire escape, J ( SED. . osc ebeseds *ackage earrier, S. Gilmore...... 700,320 > “ > < ~ Tape holder, 8. ae P TOO, G08 
Fire extinguisher, W. H. Banfil -+eeee+ 700,603 | Packing machine, merchandise, R. L. Pat- tn gh -~ bg Fy ~ Telegraphy, wire Shoemaker . 700,20 
Fire extinguimer, B. M. Martin.... Mata Fo ye Morri Northfeld.. ewig Thermometers, make continuous records | Telephone or telegraph system, Bi. Shelby 00,550 
Fire extinguisher, automatic, H. ¢ Mont- | Pail supporter, milk, Morrill & North 700,220 Day and Night. Willpay for themselves, | Theatrical appliance, J. W. Sherman. -. 700,381 
_ gomery ; 700,218 | Paper bag making appliance, D. Appel.... 700,467 Every instrument fully guaranteed and | Thill coupling, Hegglund & Revell vee+ TOO, 195 
Fire extinguishing systems, main valve for, Paper box, W G Haas c 006s e6ese eke 700,418 pent on 30 days’ trial. Send for Circu- | Tidal motor, R. W. Derbyshire ... 700,408 
H. Eversmann 700,187 | Paper boxes, adjustable former block for lars and Specimen Chart Timber with metal, machine for covering 
hag line ~ - dD ~~ we il ae 700 41 a Ry oe eine abbaw a0. ee so The Bris tol Company Waterbury Conn. o —— of, Ls Agvares. ° > — 
ishing reel, 2 vou ofe (OW, 42 ape OX ac , - 4 y me alarm, electric, C. uber eee eeeee ° 
Flexible coupling, C. L. & R. A. Schultz.. 700,246, Paper making machine, H. Parker. .700, . 700,554 SILVER MEDAL PARIS EXPOSITION. Tire tightener, F. Heinz em aeie 700, 490 
Floor boards singly, instrument for remov- Paper mill machinery, blow off nozzle for, Z Tone regulating tool, F. Hoover 700,200 
ing, J. M. Cammack nomen 700,169 J. H. Baker REED Ss «ery. 700,469 There is never any question ® | Tools, apparatus for electrically “operating, 
Fluid ‘rating device, J. Hartness : .. 700,646 o poor mac ome 1 Bosshard. a : eee aap ty about the quality ota | Moore & Reilly....... : ‘i . TO0,487 
Fluid regulating device, J. Hartness.700,644, 700,645 priquets, manufacturing, E ng.. 700,42 = | Traction wheel, J. A Kenney odesvkvseveets 
Fluxing and separating compound, A. D Peat into fuel, converting, Green & Mar- B. F. BARNES a | Truck bolster, R. V. Sage, Fe COI . 700,504 

Miller i <a 700 tin ee ereersccceccece 700,190 2) Truck, car, B. Clif Bes 700,172 
Form, adjustable sleeve, M. C. Moran . THO >| Pencil, lead, Dunham & Cooper......+++. TOO, UPRIC HT DRILL. eg Truck, car, B. W. Tuc ER | 700, 205 
Fruit juice extractor, C. Pate 700,668 | Perambulator, P. Withrow... .cccccsce -. 700,397 | The tool here tllustrated is our 20-inch = | Truck, car, H. R. Kelthley . ons 700,425 
Fuel, artificial, Tucker & Cory 700,389 | Petroleum motor, o.. stroke, H. Ber- Drill, and we guarantee it to drill up to ® | trunk, B. Walsh....... 2 5 tates *** 700.588 
Furnace, See Blast furnace. Fine fuel fur thea cveeeseesesecs eee ee eee eee eee 700,295 | Linen in steel and 134 inch in cast iron q Tube cutter, W. Hervey {ya ER: . TO0,197 

Lee Photographic roll film, R. Hausdorf...... 700,684 | at ® pod gait and without strain, We Tube expander, B. L. Knight : 700,510 
Furnace, W. W. Peasley ...++ 700,230 | Piano or organ player, automatic, EB. L. po naresr sizes one Bs » gina © Tubes, ete., machine for making seamless, 
Fuse box, multiple, J. D. Lyth pap kdien 700,695 WAKO sence eee cece rene cereeeceeeenee 700,390 | pir vndbees wd ~nrth eT oe B. F. eTear.... .. 700,361 
Fuse cut out, plural, C. J. Dorsey eeees 700,410 | Picker See Crarberry picker si ie i . Tubes with “annular corrugations for render 
Fuse, time, O. Hartmann...... ... 700,643 | Picture exhibitor, T. T. MeGilvary...... 700,702 B. F. BARNES ©0., Reeckford, Il. " ing them flexible, machine for upsetting, 
Game, Z. B. Webb..........- Zegdeeedd stk rabid 700,589 , Picture frame corner support, J. T. Nelson 700,548 F. ce LN 790,02 
Garment, J. H surt 


: > W. Koffler... 
Pic _ Tapscott a r a — nae ™ J. 200.986 HARDWARE Tug fastener, J Loc kwood 


Turbine, steam, J. H. Fedeler. 
Picture pre 


‘ting apparatus, G. W. Smith 700,447 Type casting or other machines, record atrip 
Picture projecting apparatus, Smith & a SPECIALTIES - feeding machanism of automatic, J. 


T00,.445 
T00, 914 


Garment mbination, G. Baldszun 
Garment hook, T. D. Richardson 
Garment, nether, B. M. Crouse 




























8 
Garment stretcher, J. H. Youmans Somers se enees ° eeee -+. 700,709 Bancroft. . :  . 700,201 
Garment supporter, W. S. Hunkins Piers, ete, shifting device for, Baldw ‘in iP 600 Contract Manufacturers | Type composing machine, T Lanaton... 700,341 
Gas burner, Keller & Seiler Batol i — es ponees ss ; 700,470, TOO », TOO, »0 Di att Marts oF Type composing machine for tabular matte r, 

Gas burner, indandescent, C. W. Taylor *ile BPMN... 0 cccscccccsecs ffic w. emp, Jr . 700,836 
Gas, charging compartments with, Moore . machine, W ae h hmia Pinished Articles Type composing machines, automatic leader 

& Martin ; 700,538 pe compensator, K. Schmidt. for, Bancroft & Indabl ; «. 700,288 
Gas generating apparatus, acetylene, P Pipe grab, V. Matula.,.. yom UN ‘ 1 & } Y CO, | Type justifying machine, F. MeClintock, 

sucher sdave 700,405 | Piston for gas or other motors, UNION MFG. & SPEC IALTY co. 5 ; ’ . many 600 to 700,701 
Gas heater, BE. A. Monjo.......... issenes Ta pire j hehe cessae 506-508 Genesee St, Buffalo, N. Y. | ‘Type Justifying machine, J. Wa ye. 100,712 
Gas impact engine, L. Wilson. . oheead 700, ‘itcher, syrup, E. J. Marcotte . ; 1 Type machine pump actuatin sew Abts tly 
Gas pressure regulator, D. I lock 700,408 on r 2 coakgens tool, crank, H. The ‘* Wolverine ”’ Three Psa | *4 I 8 eneneit’ Fiera eee 76).200 
Gas purifier grid, C. R. Faben, Jr 700,188 lardt et al.. . . sees © | Type writing machine, C. H, Shepard , 700,445 
Gear cutting engine Eberhardt & Emme 700,184/ Planter and cultivator, J. R. Jones |} ny? —na Ma alogue. Ty - w riting mac on spacing pe oe ebhdlg : 
Gear for machine tools, auxiliary revers Planter attachment, corn, J. R rine ngine. " — 700,608 

ing, H E A Kindermann 700,206 | Planter, potato, F Schumann....-eeseees 700. 566 | The only reversing and self 


Unhitching device for animals, and fire ea- 


Glass annealing leer, plate, W. D. Keyes 700,427| Playing ball, E. Kempshall cape and extinguisher, automatic, G. P. 


re 700 858 starting gasoline engine on 
Glass bottles, machine for making, L. Grote 700,191 | Plow attachment, H. B. Murdock 


700.541 the market. Lightest engine 









































; i 7 » ~ > for the power built. Practi Neal 2 - ee. 700.926 
Glass delivering apparatus, W. D. Keyes 700,428 | Plow, rotary, To, 247 cally no vibration, Absolute Universal joint, A. A. Pixley «+. 700,309 
Golf ball, E. Kempshall 700,660 | Plowshare, J. L. Sullivan.....+-sseseeeeees 700,255 | ly safe. Single, double and Unloading apparatus, vessel, C. H. Woodruff 760,280 
Golf balls, manufacture of, E. Kempshall | Pneumatic despatch systems, sending appar- triple marine and stationary Valve eantraiiing mechaniam for automatic 
700, 655, | atus for, B. C. Batcheller..... . motors from & to 30 H. P. water heaters, Tracy & Bollinger 700,287 
Grain drill, C. H. Pelton animal, Pinney & Jones...... LVERIN TOR W Valve, flush, J. J. Finney 700, vr to 700,487 
irain drill, W. Fetzer A. Pratt . : MOTOR WORKS, Valve, reducing, G. W. Lord 700,434 
Grain preparatory to grinding, apparatus for | Postmarking and canceling mac hines, print- Grand Rapids, Mich. Yanor burner, incandescent, B. L. Bee 700694 
treatment of, G Bianchini ing and inking device for, J. French ———$___—_—_ ——me | Wohicle F Torrent ae ve 700 BRO 
Graining apparatus, G. A. Herzog ne awe r transmission mechanism, J. Hartness HIS Vehicle brake and bell. S. Hl. Madsen TH) 240 
Grate, ¢ T. Coe , 700,618 *ower transmitter, S. Miller........eece«. Oe ' ie 4 oe 7 0) ¢ 
Grate front and fender J J Roll 760,560 | Preserving compound, 8. © Shoup......-. TOO, 146 be —_ ee J. B. Austin ee 
Grinding knives, principally those of saus Primary battery, M. M. Batr ° .. 700,508 GRINDER Vehicle. mero el H ss t : 700 BT1 
age machines, ete., machine r O Printing press ink distributing device, J Vehicle Pen aye ar. C ge pitys 700. 4h 
eam and X seed A OMIBON eee anes seeseeueesenneees 700,260 Has no pumps, no valves. No| Vehicle wheel, D. H. Haywood , 700.489 
; gz machine M. W Neuens Projectile, ¢ ( Rowers Joa ° 700,166 piping requir to supply it with | Vehicle w h G. &. Lee 700.514 to 700.516 
Grinding machine work rest A. B. Landis 7 Propeller, reversible screw, L. Wilson...... 700.278 water Alwaysready for use. Sim-| Yoniclo wh D. iW Mi . ” . 
Grinding or crushing head, V. W. Mason, Jr Propeller, screw, C. A. Parsons ae 700,365 Jest in construction, most efficient Velociped - lal. B ww. ve 
fiun, breech loading, Meigs & Hammar | Protractor, square, and pitch board, com- operation. Price will interest you. Ve HF ony . Deda K ‘ig’ lenatoc k. 
fun carriage, K Deinlein 700,627 bined bevel, N D. Hamel TOO, 228 w. F. & JNO. BARNES CO. Ventilar ms ne oy Sint WV ileox 
Gums, means for securing center pivots to Pulley, W. Leuden 7,212 Eatablished 1872 y w ’ . ~ he wow 3. WwW gi 
rant tes 8, G. Hhrhardt.....++..++00s . 700,033 | Pulling over machine, J." #. Facksom.. 700,322 1999 Ruby St., — Rockford, 1. | Witon Jack. BH. A. Potel 
and ball, R is \ecebenkteheaneue 700,411 ump, < Caney a ee 700,170 - A . = , J tyeneee : 
Handle, W. N. Maynard wean 700,354 | Pump, centrifugal. J. D. McRae.. 1,22 Wagon tail board fastening, J. 8. Grabam.. 700,416 
Harrow, J. Macphail Pump head, H. M Btter ~ TETTTITiTTiTy 700.48 H WORKS LIKE A CHARM. Wardrobe and dresser, combined folding, M ae 
Harvester reel, C, A. A. Rand .  . SS SPSeprerigeescsh: 700,57! Perfect satisfaction is expert J. Randall , bee ed 
Hat machine, C. HH. Reid Rall bond, electric, Long & Nolder 700/346 | enced ying our No. 5, 6 « wermng machine, B. D. Hamilton TON, 194 
Hat paring machine, FE. 8. Alvord Railway block signaling system, Chapman and Pipe Threading aod Fatchease, FB Bilat nore 700,478 
Hay derrick, G. G. Mayensehien........ & Pestell : 700,202 Cutting | achines, Crank or Water heater and steam generator, C, Nal 
Hay press, FE. W. Moore Railway rafl joint. F. C. Anderson 700.714 | Tatehet power. Gears housed _ ence TO, N48 
Heating apparatus, house, I. D. Smead Railway signal, electric, W. D. Vandecar 700 4@1 from dust. Chasersset by grad- Water porifying apparatus, A. Harris 7), 420 
Heating capacity of combustibles, deter- Railway switch, E. FE. Carneal 700 415 uation to any sise, can be re- Water tube boller, J. A. Sentt ’ Thay 4 
mining the, 8. W. Parr Railway system, electric, G. L Campbell, ; een ee ae at aes wore —— «9 Hn a 77, = 
He nee “ stem valve device, steam, J. A reissue 11,001 | boime cut and imetansiy oleeed. ‘ 1ine machine, F Con 700, 62n 


Railways, electrically provelled vehicle for Well tool, of] or artesian, A. M_ Flondershot 706,228 
F 


Hinge, J. MacLean Wheel. See traction wheel, vehicle whee 


Hinge, A Ww trichtwell 





single rafl elevated. F 2?” Send jor Free Catalogue to 
| rle elevatec ehr ° 7,009 
| Railways, third rafl : The Merrell Mauufa 











































ure Wheel, J. Du Roth TM, 1RR 
nstructt lec. ’ u 
Hinge, 8. B. Le Marr Bs tric, C. M O -  Resanmampepety: sang 700,480 | 2S CO SOL Curtiss Street. Fetede, Os weet J. Macphail 7M) OF 
Hings floor, T. G. Morris 700,221: Range finder, J. Neflson Ks eee site 700 47 ‘gag Theel or rafl tread, RB. C. W. Evans Tu 18 
Hoops of tanks, vate, et: device for tight : Record strip feeding mechanism ag 7 Ss eoiawed E N i] Cc K E L Wheel tread, W. L. Todson J 
ening or loosening, C. L. Parker... 700,704 Bancroft Pras -. 700,2R9 | © Wintow, metal, Seeper Niehaur. 
Hopple, horse, M. Kleti 700,17 | Reel. See Fish line reel Fishing reel “ 5 niow screen, adjustable, 0. Niehaus 
Horseshoe, A. M. Melsnet 700/467 | Register, T. W. Jones ; 700.504 ig Electro- Plating Window screen, extensible, W. J. Green 
Horseshoe calk sharpener, G. W. Halstead 700,640 | Reversing mechaniam, J. Lizotte : 7 s2 _ man 008 TOO, ABR 
Hot air furnace, I & Bryan 700 an4| Rheostat and heater, combined, M. C. Krne- sa Apparatus and Material Wire cotlla, machine for cove a, a. F 
Hub, wheel, BE. A wee 700.276 ger ’ a+ THE G. M. Wright.. yr: TOW, TIR 
Ice cream freezer, BE. C. Werner 700,501 | Rheostat operating mechanism, motor, J. T 5 § Hanson . VanWinkle wive, steabeher, A v Ante raon..... Tw) _ 
Inhaler with nasal attachment, G H Aver 700,715 | oS ., ood, color shading, yon 700,248 
Maurer 700,f28 | Riveting, ete apparatus, portable, P. J : : i. Newark. 8. J. Weekvormng machine chip breaker, J. R = 
Inhaling apparatus, portable, Planeur & DD. .2encassntenanmenakabdeaneel 7,481 1% Liberty St., N. ¥. vn es FAN, OS 
utr mblay ; cogs 700.929 | Riveting mechanism, J. L. Thomason........ 700201 3 20 & 22 8. Canal St. Wrench, J. PD. MeParland, Ir a TAN Ne 
Insulator, electric circuit, W. J. Walther 700443 | Roasting furnace, Klepetko & Evans........ Zon. aan |? Chicago. Wrench, Kintz & Lennard beeee THM). 490 
Insulator supporting arm, J. EB. Sharne 700! Rocking chair, C. M. Wagner............ 700,268 Writing machine, B. B. Heas...... . TOO, ART 
Internal combustion engine. W I. Robb... 700.6 Roll, J. P. Lange TOO.518 
Ironing machine, J. J. O'Shea 700 429 Rolle r, Knaus r & Ostwald 700,509 — 
Ironing machine, edge, H. A. Twigg........ 700 Roof resting, metallic, Norman & Berg 
Keg, F. X. Schwab 7 alser TO, 364 SIGNwa 
Kite, parachete, 0. V. Wyatt. .°°° 00's Rotary engine, B.D. Hobbs yee 700,423 DESIG 
Knife, E. B. Cobaugh 766,617 totary engine, 7 J oe rrin a’ Lf GASCLES ons Cabinet for holding coats, umbrellas, ete., J 
Knob and bell, combination door, J. W . engine é ONO... F 45 - -s A. Holmes an 4% 
Freeman 700,488 m * ary motor H Van Rerestevn cosess TOO, 460 are remarkable for Card plate or holder, C. &. Brewer . RKOT 
Knob and bell, combined door, J. W. Free pee ~~ Np combined, F. J. Coombs 700,304 SIMPLICITY Curtain, lace, A. Roreess < 3 an.0e 
: man 700.681 Ru er, ~ — r. and marker combined, co.an and ECONOMY Fence, wire, 7. F Shelton an G10 
at ear Pp mets $ roma sees 700,455 ’ } n¢ 
ribel, ear, H. T. Emet Ruling machine, A. M. Whitten.......... 700,271 | Write for Prices. use Gish, B. 5. Kot . . ae 
4 ling machine, bottle N. Muslar iat io 4 i Sheftall 700° 444 Olds Motor Works Pocket plece or tustiat article, G. A. Krentt 
"| 2 4] sac oO Shefts 700, ¥ ~ 
oo Ls! and o. 1. 3 R. Wilson Sad fron and vapor stove, combined, J. M. 1928 Jeff. Ave.. wi schmitt ....+06. ++» 35,016 
e eCombie ‘urrie . ° 
Saale inctienal & ©. Hesan Currier 700,120 | Detroit Mic 
Lamp, electric, ©. Hubert 








for marine vessels, R. Lundquist.... 700,520 ES 
shaker granulating attachment, J. A 











Lamp hanger, Lindsay & Moller, Jr * 200,884 TRADE MARKS, 

amp, hydrocarbon, T. H e Sash cord fastener, P. Barnur site. 700,292 
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NIAGARA 
FALLS 


One of the natural wonders of the world. 
A charming place at any season of the 
year, reached from every direction by the 





NEW YORK CENTRAL LINES 


A visit to the Falls is an object lesson in 

geography; an exhibition of landscapes 
that no painter can equal, and a glimpse 
of the latest developments of the indus- 
trial world. 


A copy of Four-Track Series No 9, “Two Da: 4 
at Niagara Fails,” will be sent free, postpaid, 
any address on receipt of a two-cent postawe 
stamp, by George H. Daniels, General Passen- 

er Agent, New York Centr Hudson River 
Railroad, Grand Central Station, New York. 


STRENGTH, 
FINISH 


Ease of Handling, Reliability 
and Running Qualit ities, Impos- 
sible to tell all about them here. 











QUR CARRIAGES 
EXCEL IN 








rite us for catalogue. In- 
— cheer Dest an- 
swered, rable 


agents Moog 

THE CONRAD 
poh a] “CARRIAGE 
COMPA 


a Niagara St 
BUFFALO, N. 


Gas 
IGNITER 


Complete with spark coil, $12.00. 





Engine 





rhe Best Thing on the market. ‘ 
Latest and most improved model, 
t® Send for Circular. 


Carlisle & Finch Co., 233 €. Clifton Av., Cincinnati, 0. 


| Can Sell Your Farm 


or other real estate for cash, no matter where located 
Send description and colina) = and oer my wonder.- 
fully successful ee uM TRANDER, 


North American 
THE NEW BRiaTou. ae 








Registers an accurate account of work done on print- 


ing presses, grain tallies, weighing, ee and 
other automatic machines, Counts - to 1,000 000 and 
repeats automatically. ee accurate, durable. Spe- 


cial rs to order. Send for cireular, 


<a 
Cc. J. ROOT, Bristol, Coun.. U. S. A. 


FREDERICK PEARCE 


216 WILLIAM STREET 
N. Y. CITY 


Man utactarer, of ELECTRICA ‘i MEQ HANICAL 
and SCI TIFIC APPARA Our factory is 
equipped ey he best up-to- date aed inery and tools 
We make a speciaity of model work for inventors, who 
have the benefit of, assistance from our engineering 
dept. 





Furtber information on application, 










STANDARD INDEX CARD CO.\ 
42-114 WN. Seventh St. ’ Philadelphia, Pa. 


RECORD, TAB & GUIDE CARDS. 








Plain Printed Ruled & Accurately Dela For all 
makes of Cabrneks Quahly Liecutiand Prampl ness 


| Guaranteed Odd Size Gindles amy N° ol Pryections OF 
Mphabetrcal Subdivisvans “tan us sarin eee? 


ec OKs oy 





Paces 









\FISK TIRES 


BEST MATERIAL 
SPECIAL FABRIC 
FULLY GUARANTEED 


Bicycle —- Automobile Carriage 


FISK RUBSER COMPANY, - 


Chicopee Falls, Mass. 
WHY NOT HAVE YOUR.... 
AUTOMOBILE 
BUILT TO ORDER 


&t less cost, and which will exactly meet your require- 
ments? Built with steam, gasoline or electric motors, 
for houring, racing, delivery avd heavy moving and 
trucking. Further particulars on application. 


GUSTAVUS S GRANLUND, Box 31; Box 317, New Haven, Corn. 


Bicycles | Betow Cost 


c es, overstock. For ® Cava 
fice at has than actual 


. ones wil ea 
arp New 1902 Model Is. 

















e,”" _ Savin 


ote en fie arate So.78 
ye! *? ateanty $10.78 


“ ? Road 
Pod ™ 092.76 

Castes of M. & W. or Record tires 
and best equipment on all our biey cies. 
Strongest on 

We SHIP ON APPROVAL 
© air 10 DAYS Fite TithAL 
& allow c L 
before purchase is bindin 
600 good 2nd-hand wheels $3 to $8. 
a bicycle ewe you have written 
alogues w otographie 
engravings ani full descriptions, == ' 


ca. ) Dept. 69W, Chicago. 
deem <300e> 00e> Oe 3 
arrow Gauge Railways 


MEAD CYCLE 


tN 


RAILS, SWITCHES, 
RNTABLES, 








L. 

HEELS, AXLES. 
LocoMOTIVES. Etc. 
CARS 
of every description, 


and all Accessories 
Always in Steck 


ART ad! E. KOPPEL, 
66.68 Mrwad Street, 


New ¥ 
Write for Catalogue No. 





Fleet 


<DOe> <3O0e» <2000> <306> <5 
SENSITIVE LABORATORY BALANCE. 


a0. anoomnotl ve, 


By N. Monroe Hopkins. This “built-up” laborators 

balance will vo up to one pound and will tarn with a 

quarter of a postage stamp. he balance can be made 

by any amateur skilled in the use of tools, aud it wil) 

work as well as a $125 balance. The article is accom- 

panied by detailed working drawings showing Ye —— 
n 


stages of the work. This article is contained 
TIFIC AMERICAN SUPPLEMENT, No. ° pric - fT 
cents, For sale by MuNN & Co., #1 Broadway, New 


York City. or any bor or any bookseller or newsdealer 


—] The Franklin Model | Shop. 


perimental work for inventors; any 

tne’ in metal from a single piece to a 
complete working model. Apparatus for 
colleges. Exhibition modols. Introduc- 
tion samples of paten articles, Spe 
cial tools for making meta! novelties 
Inventions perfected. Dre wings and de- 
signs worked out from inventors’ ideas 
Send for circular 9. 


PARSELL & WEED, 
129-131 West Sist Street, New York. 























Factory Machinery, W. B. WILLIAMA, 


MATCH Mfr., 217 South Clinton St., Chicago, U 


S.A 





sclentific 
Architects’ and 


FRE E Catalogue ef Architectural, 
‘monthly #2 a year. 


and nee nical Books. 
azine,’ 
WM. T. COMSTOCK, Pub. 3 Warren St., New York 


me for Imm, for “ 
butide 
HEELS MODELS Tae WORK. MALL 











| Nerw were newt A. WORKS 100 NASSAU 
MACHT HES, ¢ pe Enstuce Brewe 
and Hort) ery. THe VILE Pi 
MFG. CO., we C Mach eer: Milwaukee Wi 


NEW YOR SHOPPING by a responsble and 
experienced lady. Send for cireutar 


MRs. LORD, | 41 West &Mth #treet, New York City 
ODEL & EXPERIMENTAL WORK. 


Inventions developed. Special Machinery 
E. V. BAILLARD, Fox Bidg.. Franklin Square. New York 

















LARGE 8V0. 
PRICE, bound in Cloth, $5. 


NOW READY. 


Compezid Air 


ITS PRODUCTION, USES AND APPLICATIONS. 
By GARDNER D. HiSCOX, M. 
AUTHOR OF 

820 PAGES. 


“MECHANICAL MOVEMENTS,” 
547 ILLUSTRATIONS. 


00. Half Morocco, $6.50. 


4 complete treatise on the ‘subject ‘of 
properties from a vacuum to its liquid form 
and its uses for power purposes in mining 
cleaning and painting The Sand 


air blasts for 


aeration and purification of water supply; railway 
tion The Air Brake, and numerous appliances in 
| economical vehicle for work-—-with air tables of compression 


A most comprehensive work on the subject 


= A special illustrated 
MUNN 


Publishers of the Scientific American, 


Compressed 
Its thermodynamics 
and engineering work 


will be sent to any address on application. 


Air, comprising its physical and operative 
compression, transmission, expan- 
pneumatic motors shep tools, 
lifts, pumping of water, acids and oils 
propulsion pneumatic tube transmission retrigera 
which compressed air is a most convenient and 
expansion and physical properties 


of Compressed Air 
circular of this book a 
& CO., 


Blast, air 


36! Broadway, New York. 





en 


2 pe pee 





39° 


Scientific 


American 





May 31, 1902, 




















WINTON TOURING CAR 
Both Wintons entered in the Long Island 100-mile (non 
stop) FPndurance Contest made 100 per cent, exhibitions 
Te cach was awarded a Blue Ribben. 






Teering Car Tenneau Detachable. 
Price Compicse, 000 
The Winton Touring Car ( leas than 2000 Ibs.) 
ith tim first honors and the sliver x4 award in the 
(lle oe contest, Get o 
Winton Motor Carriage to. feveland, 0 . U.S.A. 
© Sraneees and agencies throughout the the country 


ANOTHER FIRST PRIZE S750 


AWARDED 
GROUT BROS. 


rr hi a 

The latest one by 
the Long Isiand En 
durance Test Com 
mittee for lowest 


fuel consumption | 


> ORANGE, aft 


GROUT BROS. 


The “Merkel” 





** The Motor Cycle that made Milwaukee famous."’ 


WHITE FOE 


THE MERKEL MFG. CO., Dept. A, Milwaukee, Wis. 











A new folding 


KODAK 


for the pocKet—almost for 
the vest pocKet, at six 
dollars. Makes pictures 
156 x 2% inches, loads in 
daylight, has a fine men- 
iscus lens, brilliant finder, 
automatic shutter—in fact, 
has the “ Kodak quality ” all 
the way through. 

No. 0 Folding Pocket Kodak, for pic- 

















E THE VERY 
BEST 


SAWS ETC 
JOHN ST NEW YORK 








has been 
Supreme. 
science can pr 
the famous line of Premos. 
book for 1902. An authority ona 
be had at the dealers, or 
sent free by mail. 


Department W 
ROCHESTER 
OPTICAL CO., 
Rochester, 
New York. 





| STEWARD'S WONDER. 








tures 15 x 2's inches $6.00 
Transparent Film Cart rid e 12 . E : >: 
posures, — ss Oo 393393222999323, 
Do., 6 exposures, - . ° . . 15 OIL--SMELTER--MINES 
Dividend-Paying Mining, Oil and | 
EASTMAN KODAK CO. Sengiter tocks, Listed and 
Unlisted, our Specialty. 
7 ome Rochester, N. Y. 
$4000.00 in prises for Kedah and wnie Pictr ; ; Bankers & Sechiee Fiscal Agents, 
eae Members N. Y. Consolidated Stock Exchange. 






HY DPRO-CARBON 
20.Mile Speed. 
20 per cent. Grades. 
100-Mile Gasoline Tank. 
800-Mile Water Tank. 
900 ibn, GH. P. Actual. 
Write for Catalog 
FRIEDMAN ae TOMOBILE CO., 
8 E. Van Beren Street. Chicago, IL 


A ils 








This Cement, 





~— |CHARTER ENGINE 


when loaded into cars, 


From Daguerre 


to the 


Premo 
Supreme 


Every camera improvement since the day 
of Daguerre; every idea that has increased 
the accuracy and efficiency of picture taking, 


crystalized and perfected in the Premo 
The highest type of camera modern 
oduce, and a worthy representative of 


Fully described and pictured in the Premo 


li the requisites of Photography. To 


ANY “yw - 
\ sy Any One 
FoR ANY Purpose 


Stationaries, Portables, Sawing Outfits, 
Hoisters, Engines and Pumps. 
FU &1.—Gasoline, Gas, Distillate. 
Send for lllustrated Catalogue and Teati- 
moniais, and State Your Power Needs 


CHARTER GAS ENGINE CO., Box 148, STERLING. ILL. 








————— 


EN 1G BRAINS 


GAR 
“MADE AT KEY WEST.— 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars, 


CORTEZ CIGAR CO., KEY WEST. 


NEW YANKEE 


DRILL GRINDERS 


are the only machines made for grind 
ing drilis that do not have the old time gage 
jaws or calipering devices with many adjust. 
ments. Original, wre. Correct, 
Will soon pay for itself. Cat of 15 styles, 
WILMARTH & MORM AN co,, 
158 Canal St., Grand Rapids, Mich., U.S. A, 


THE PIERCE 
MOTORETTE 


Has three great attractions— simplicity, Practicability 
and Price. Its power fs 
the De Dion moto, 
horse p. wor, water-cool- 
ed cylinder, the famous 
French make. The entire 
frame is mace ip our own 
factory, and is specially 
adapted for American 
uses. Transmission b 
= entirely covered, 
ence protected from 
dust and breakage. Mate- 
rials and workmanship of 
the best. A light and eff 
) cient vehicle with aman 
mum speed of 24 miles an 
hour. Useful at ail sea- 
sons. Great bill-climbing 
power. Economical in operation. Weight «0 pounds, 
| without top. bully equipped with lamps and cyclometer, 


CEORCE N. PIERCE CO. 
BUFFALO, N. Ve. U- S. A. 

























6 TO 24 HANOVER Sr., 





MILE TRAIN 


The Lehigh Portland Cement Co. have recently purchased 56 Griffin Mills; the 
American Cement Co., 20 Griffin Mills; the Associated Portland Cement Manu- 
facturers of England, 18 Griffin Mills; which, when installed with the Griffin Mills 
now in use, will actually produce 50,000 barrels of Portland Cement a day, or 


Over 15,000,000 Barrels Cement a Year 


would make a train over 115 miles in 


length, and is about the full amount of Portland Cement made in the United 


States in 1gor. 
begins to do the work 


Write us for references 
Raw Materials, Coal, 


about its capacity for 
or Cement Clinker. 


No other mill approaches such a record, because no other mill 
as cheaply and as satisfactorily. 


grinding 


BRADLEY PULVERIZER CO., Boston 


120 Liberty St., NEW YORK 


The Exponent of Highest Art in 
Sample 26c.in stamps 


ACETYLENE BURNERS ‘arto catiocue ¢* 


ATE LINE MFG CO., Chattanooga, Tenn., U. 8. A 
_ we hambers St. New York. 


This Carriage is Equipped With 4... 


American Tubular Steel Wheels 


AMERICAN TUBULAR WHEEL CO. 
Dept. C. Pittsburg, Pa. 


EIMETOUL Wass 


HAVEAHor she It CH BESLY 8 CO 







66 BROADWAY & bd wew ST.. NEW YORK. 


Booklets ng the large 





The 
Absolutely 
Reliable | 
Always, 


| FREMING TON 


Standard Typewriter. 
327 BROADWAY, NEW YORK | 


COOD INCOMES M4DE 


by selling our celebrated goods. 

25% to 30% C mmission. 

BEST AND MOST 
ECONOMICAL 33c. 
1-l) trade-mark red bags 


“I Coffees, Me. and t5e. 
Good Teas, We. and 35c. 


The Great American TeaCo. 


31 & 33 Vesey St., New York | 
P.O. Box 239. 


Qrient Motor Cycle. Si 









=— 
— PRICE $250.00 
Pitted with the New Orient 3 H. P. Motor. 





Intere at “and prota. f ' ning, off and 
smelter st blanks, full 7 olars, ete., eemt 
free on ‘applic atten: 


eeeccceecceececceccee” 


DOUGLAS, LACEY & CO. 
i 





Speed over 40 Miles per hour. 
The Most Powerful Motor Bicycle in the World. 
Write for Particulars. Agents Wanted. 


WALTHAM MFG. CO., Waltham, Mass. | 


1233 Monadnock Bidg., CHICACO 


TYPEWRITERS 


ibsolutely New MANHATTAN at much less than 
nanufacturers prices. Second-hand, all makes. Send 


or Catalogue. 
F.S. WEBSTER CO. CO.. 333 Congress St., Boston. Mees. 


Liquid Air and the 


Liquefaction of Gases. 


This book contains the full theory of tl 
gives the entire bistory of the Liquefaction of Gases 
from tue eariiest time to the present, and conte ains ap 
ieee ited description of all the experiments that bave 

excited the wonder of audiences all over the country. 
It is a logical explanation and application of the prinel- 
pies of liquefaction, a history of the theory, discovery 
and manufacture of liquid air. A book that renders 
simple one of the most perplexing chemical problems 
Pf the century. Startling developments illustrated bY 
actual experiments. It is net only a work of scientifie 
interest and authority, but is intendec i for the general 
reader, being written in a popular style—easily under- 
stood ~ everyone. 


. eubje ct. It 


O’'CONOR SLOANE. 365 Pages. With 
0. 


By r 
many ceathee Price $2.5 


MUNN & CO., Publishers, 
_361 BROADWAY NEW YORK. 


All Vartetien s at lowe: suprices. Best Railroad 


Track and Wagon or Stock Scales made 
Also 1000 useful articies, inciuding -afes, 
Sewing Machines, Bicycies, Touls. etc rave 


Money. Lists Free. CHICAGO SCALE Co., Chicago, Il. 


NEW ENGLAND WATCHES 


have a world-wide reputation 
gained by results as accurate 
timekee pers Ve make all 
sizes and style... Wesel only 
complete wa‘ ches. 
sept on requ~st. 


THE NEW ENGLAND WATCH CO. 


7 & 3) Maiden Lane 131 Wabash Ave., 
New Yor Chicago. 











Catalogs 


Claus Spreckels Building, San Francisco. 


























